LTI 

DECEMBER,  1906. 

The 

Geographical 

Journal 

lHCI.UDIlfO  THl  PROCBKDIHOS  OF  THE  ROTAL  OEOeRAPHICAL  SOCIETY. 


SUMMARY  OF  CONTENTS. 

(For  Detail$,  He  nver.) 


The  Sfriiere  and  Uses  of  GeoRraphr. 

By  SirCLUiENTs  R.  Markham,  K.C.B., 

PAOI  1 

t 

Reriews  ...... 

PASS 

661 

F.R.8 . 

593 

The  Monthly  Record 

666 

Oscillations  of  Shore-lines.  By  Prof. 
Dr.  Fridtjof  Nansen 

604  ) 

1  Obituary . 

679 

Surreys  and  Studies  in  Uganda.  By 
Lieut.-Colon<  1  C.  Dei.me-Uadcuffe, 

1 

.Correspondence  .... 

686 

C.M.G.,  M.V.O . 

The  Visit  of  the  British  Association  to 
South  Africa.  By  Dr.  A.  J.  Uerbert- 

616 

Meetings  of  the  Royal  Geographical 
Society,  Session  1905-1906 

689 

80N  ...... 

Preliminary  Report  on  the  Physical 

632 

Geogfraphical  Literature  of  the  Month  . 

690 

Obserrations  conducted  on  the 
National  Antarctic  Expedition,  from 
1902  to  1904.  By  L.  C.  Bbrxacchi, 
F.RQ.S . 

New  Maps . 

702 

642 

1  Maps  and  Illustrations. 

Title-paoi,  Coktkhtb,  Ihdex,  etc.,  to  Vol.  XXVI. 


Published  uhder  the  Authority  of  the  Couhcil. 

Edited  by  the  Secretary. 

LONDON: 

THE  ROYAL  GEOGRAPHICAL  SCXIIETY,  1,  Savile  Row; 
EDWARD  STANFORD,  12,  13  and  14,  Loko  Acre,  W.C. 

PXTBUSBBD  MOlfTHLiT.)  [To  Hon-Yellows,  'Prte6L9i-;  97i.  per  Annuia.  poet  free. 


For  Notices  aa  to  the  Society’s  Meetls^  and  other  important  matter,  see  p.  It. 

Intimation  of  a  change  of  address  mast  reach  the  Office  of  the  B.Q.S.  not  later 
than  the  Idth  of  the  month. 


I 


TIE  OEOGRIPHL 

HEHRY  SOTHlpAN  &  CO., 

Bookselleps,  Bookblodeps.  &  Pablisheps 

I  TO  HI8  MAJESTY  THE  KINO 

6EIEIIAL  A6EET8  FOR  PRITATE  BOOKEUTERS  AID  PUBUR  lESTITimOlB 

ni  ZVDIA.  TM  OOIeOHI— .  AMMSIOA,  AMJt  ABmOAP. 

MOHTHLY  CATALOGUE  OF  SECOMD-HAMD  BOOKS,  POST  FREE. 


'  UBRARIES  PURCHASED,  VALUED.  OB  ARRANGED  AND  CATALOGUED. 

TiltypMe  iddfi  Booiw,  Lamo«.  Ootw  Owoooi  tad  A  B  a  TatapAoM— P.O.  CvnAL,  UIB. 

i  140  8TKAND,  W.O.,  AND  87  PICCADILLY.  W. 


.  ART  DERARTIVIENT. 

I  John  Bale,  Sons,  &  Danielsson,  Ltd., 

83-91.  GREAT  TITCHFIELD  STREET.  W.. 
Publishers,  Printers,  Chromo-Lithographers,  Line  and 
Half-tone  Process  Block  Makers, 

TO  TKB  ROYAli  GSOORAPHICAL  BOCIITFY, 

BotbI  M«dioAl  And  OhirnrgioAl  Society,  Britiah  MoMam,  AntbropologioAl  Society,  ZoologicAl  Society, 
I  end  numerone  other  Soientific  Societioa. 


NEAR  THE  BRITISH  MUSEUM. 

KINGSLEY  HOTEL 

(TXKPSBANOB) 

HART  STREET.  BLOOMSBURY  SQUARE,  LONDON. 

Tbk  wait  aypatated  and  ooBtniodloM  Holat  will,  tt  la  baUarad,  Baal  Iba  raqatraBieu  ot  Uioaa  wbo  dMira  all  tha 
eoeaaBlaaoaa  and  adrantaeM  ut  tha  laivw  Bodara  Ueaeaad  boUla  at  Bodaaata  ehaifaa. 

PMAMiffmr  Xdfk.  Sleeirle  Light  in  all  Mooma.  B»th>roomi  om  eTery  Floor. 
BpnMmu  DitUng,  Dramtng,  Writing,  Beading,  Smoking,  and  Bittiard  Boome. 

ALL  FLOOBS  FIREPBOOF.  PIBFKCT  SANITATION.  NIOHT  POBTKR.  TILIPHONN. 
BEDROOMS  FROM  8a.  TO  6a.  6d.  PRR  NIOHT. 

InolooiFO  oherf e  for  BodtooBi,AttoiidAnoe,TeUe  d’  H6te  Breakfeat  and  Diaaer,  from  8/6  to  10/6  par  day. 

Full  Tariff  and  Tcatimonials  on  Appticatien. 

Talagrapble  AddraB  t  “BooaoEArr,’*  LoanM». 


The  Phyaician’a  Cure  for 
Qont,  Rheumatic  Qout, 
and  Oravel 


DINNEFORI^ 

MAGNESIA 


Safeat  and  moat  Oentle  Medkino 
for  Infente,  Children,  Delkate 
Femaleo,  and  the  Skkneea  of 
Pregnancyi 


DINNEFORDS 

MAGNESIA 


The  Univeraal  Remedy  for  Acidity  of  the 
Stomach,  Headache,  Heartburn,  Indigeatlon. 
Sour  Eructatlona,  Blllone  Affectlona. 


Geographical  Journal. 

No.  6.  DECEMBER,  1905.  Vol.  XXVI. 

THE  SPHERE  AND  USES  OF  GEOGRAPHY.* 

By  Sir  OLBMENTS  R.  MARKHAM,  K.C.B.,  F.R.S. 

On  the  occasion  of  the  commencement  of  the  term,  during  which  a 
system  of  geographical  instruction  will  be  continued  on  a  more  com¬ 
plete  scale,  it  has  been  thought  that  an  address  of  an  introductory 
character  may  be  useful.  It  is,  I  assume,  well  known  at  Cambridge 
that  by  the  aid  of  funds  supplied  by  the  University  and  the  Greographioal 
Society,  the  means  of  studying  several  branches  of  the  science  of  geo¬ 
graphy  have  been  offered.  There  will  be  courses  of  lectures  and 
instruction  in  surveying  and  map-making,  in  physical  geography,  in 
regional  geography,  in  ethnology,  and  in  the  history  of  geography  and 
of  discovery. 

The  great  importance  of  geography  in  almost  every  career  is  being 
felt  more  and  more,  for  it  is  brought  home  to  us  in  two  ways,  both  by 
the  advantages  of  a  knowledge  of  where  we  are,  of  our  environment, 
and  of  the  ability  to  solve  such  questions  as  (1)  Where  it  it  f  (2)  What 
it  it  f  (3)  How  it  it  f  (4)  When  wot  it  f  applied  to  all  parts  of  the  world, 
on  the  one  hand,  and  by  a  contemplation  of  the  disastrous  consequences 
of  ignorance  on  the  other.  Geographical  ignorance,  speaking  of  geo¬ 
graphy  in  its  broadest  sense,  is  the  cause  of  loss  in  commerce,  of  disaster 
in  war,  and  of  blunders  in  administration.  Until  merchants,  soldiers, 
seamen,  engineers,  lawyers,  and,  above  all,  statesmen  are  also  geo¬ 
graphers,  these  evils  will  continue.  Very  few  of  them  are  geographers, 
in  the  true  sense,  now.  I  cannot  doubt  that  such  considerations  will 
commend  themselves  to  men  at  Cambridge  who  are  engaged  in  choosing 
a  profession,  or  who  are  actually  entering  upon  a  career. 

*  Address  on  the  openiug  of  the  new  term  of  the  School  of  Geography  at  Cam¬ 
bridge,  October  19, 1905. 

No.  VI. — Dickuber,  1905.]  2  r 
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Geography  is  the  mother  of  all  sciences,  and  is  still  indispensable 
to  most  sciences.  The  history  of  its  study  goes  back  for  two  thousand 
years.  The  astronomy  of  the  ancients  was  mathematical  geography, 
and  nothing  more.  Geology  became  a  science  in  the  end  of  the 
eighteenth  century.  It  extended  a  knowledge  of  physical  geography 
over  pre-historic  times.  Geology  and  geography  overlap  each  other ; 
and  the  true  distinction  seems  to  be  that  the  geographer  contem¬ 
plates  the  present  in  the  light  of  the  changes  that  have  taken  place 
in  the  past,  while  the  geologist  studies  the  past  in  the  light  of  the 
changes  that  are  taking  place  in  the  present.  History,  as  we  all  know, 
is  another  science  which  must  be  alike  halt  and  blind  without  the  aid 
of  geography. 

The  study  of  geography  is  a  discipline,  and  it  is  full  of  interest.  It 
is  a  study  that  may  be  largely  helped  by  imagination,  by  an  acquaint¬ 
ance  with  the  gradual  progress  of  its  several  departments,  and  with  the 
life-stories  of  those  who  have  worked  for  it  in  times  past,  and  by  whose 
mighty  efforts  we  now  profit.  It  is  from  this  point  of  view  that  I  hope 
to  set  some  of  my  auditors  thinking,  and  thus  to  create  an  interest  in 
geographical  studies  and  geographical  research.  Then  I  cannot  doubt 
that  a  conviction  of  the  importance  of  such  knowledge  will  be  brought 
home  to  them,  in  whatever  career  they  may  select  for  themselves. 

The  foundation  and  basis  of  geography  is  the  work  of  surveying 
and  of  map-making.  Such  work  is  attractive,  because  a  great  part  of 
it  must  be  done  in  the  field,  and  because  it  carries  us  back  in  imagina¬ 
tion  to  its  gradual  development,  and  to  thoughts  of  what  we  owe  to 
those  who  have  gone  before  us.  While  we  are  working  with  theodolites 
and  sextants  exquisitely  graduated  by  machinery,  our  thoughts  ought 
to  go  back  to  the  great  men  of  old  who  turned  out  work  almost  as 
good  as  ours  without  those  aids.  Our  curiosity  should  be  aroused,  and 
we  should  seek  to  know  with  what  means  they  achieved  their  successes, 
and  in  what  way  their  appliances  were  developed  and  improved  until 
we  became  the  inheritors  of  their  labours  and  discoveries. 

Think  of  the  Grecian  seaman  I’ytheas,  how  he  fixed  his  point  of 
departure  at  Massilia  before  he  started  on  the  discovery  of  this  island 
of  ours.  By  the  use  of  a  gnomon  divided  into  120  parts,  and  by 
observing  its  shadow  at  noon  on  the  day  of  the  solstice,  he  calculated 
the  latitude  of  the  place,  and,  when  the  correction  for  sun’s  semi- 
diameter  is  applied,  the  result  is  almost  exactly  the  latitude  of  the 
Marseilles  observatory.  This  was  in  the  time  of  Alexander  the  Great, 
even'  before  the  days  of  Eratosthenes  and  Hipparchus,  and  centuries 
before  those  of  Ptolemy  and  Strabo. 

In  those  days  it  was  only  by  deep  thought,  long  and  patient 
practice,  and  careful  training  that  such  results  were  obtained.  It  is 
all  easy  enough  now.  But  we  should  revere  the  labours  of  our  pre¬ 
decessors,  and  a  study  of  their  splendid  work  must,  I  think,  very  much 
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increase  the  interest  we  take  in  our  own  studies.  There  is  one  point 
which  I  should  wish  particularly  to  impress  upon  you.  The  use  of 
instruments  in  the  field,  and  of  methods  of  calculation  and  projecting 
in  map-making,  has  a  strong  tendency  to  foster  accuracy  and  to 
develop  inventive  talent.  For  instance,  the  astrolabe,  an  instrument 
which  is  said  to  have  been  used  from  hoar  antiquity  in  observatories, 
was  useless  in  the  field  until  Martin  Behaim  invented  the  improve¬ 
ments.  Still  it  was  difficult  to  use,  because  it  was  necessary  for  one 
observer  to  hold  it  by  a  ring  so  that  it  might  always  be  at  right  angles 
with  the  horizon,  while  another  observer  worked  the  sights.  These 
difficulties,  incidental  alike  to  the  astrolabe  and  the  ancient  form  of 
quadrant,  were  avoided  by  the  use  of  the  bcUestilla,  or  cross-staff,  first 
described  by  Werner  of  Nuremburg  in  1514.  Subsequent  progress  in 
the  construction  of  instruments  was  olearly  the  result  of  inventive 
talent  brought  out  by  the  practical  experience  of  the  requirements  of 
surveying — whether  by  sea  or  land,  the  result  is  the  same,  aided 
by  previous  study.  But  an  armchair  geographer  is  not  much  good 
without  practical  experience  in  the  field.  We  see  this,  in  a  most 
striking  way,  by  comparing  the  mediaeval  maps  of  the  workers  in  the 
study  with  those  of  the  practical  workers  in  the  field.  The  editions 
of  Ptolemy,  with  additions,  were  brought  out  by  learned  geographers 
between  1472  and  1572.  There  were  thirty-three  of  them,  but  not  one 
of  them  showed  much  improvement  in  the  delineation  of  the  Mediter¬ 
ranean  cocMts.  It  was  most  erroneous.  Yet  at  the  very  same  time  the 
men  of  action  were  producing  Portolani  with  most  accurate  delineations 
of  the  coasts  of*  the  Mediterranean.  Such  were  the  productions  of  the 
Freducci  of  Auoona,  and  others,  whose  direct  successors  were  Waghenaer 
and  the  other  Dutch  draughtsmen  of  the  Spiegeler. 

I  think  this  is  very  striking.  It  is  by  work  in  the  field  that  true 
geographers  are  made  and  that  inventive  talent  is  developed.  The 
famous  author  of  the  “  Dell’  Arcano  del  Mare,”  Sir  Robert  Dudley,  had 
a  sound  knowledge  of  the  previous  history  of  his  science,  and  of  its 
theory,  but  it  was  bis  subsequent  practical  experiences  which  led  him 
to  invent  those  improvements  in  the  astrolabe,  which  may  still  be  seen 
in  the  “  Tribuna  di  Galileo  ”  at  Florence.  Then,  again,  it  was  not  until 
Dr.  Hues  had  made  his  voyage  to  Magellan’s  strait,  and  knew  the  neeils 
of  the  surveyor  by  practical  experience,  that  he  composed  his  ‘  Tractates 
de  Globis  et  eorum  usu,’  which  enables  us  and  enabled  our  predecessors  to 
realize  the  number  of  problems  which  could  be  solved  by  the  use  of  the 
globe  in  spherical  trigonometry,  previous  to  the  discovery  of  logarithms. 

But  let  us  confine  our  outlook  to  the  inventive  work  of  Cambridge 
men.  It  is  well  known  that  Gerard  Mercator  constructed  a  map  of  the 
world  on  a  new  projection,  which  had  several  advantages,  especially  in 
navigation.  It  is  now  in  the  national  library  at  Paris.  But  he  gave 
no  account  of  the  principle  on  which  his  projection  was  based,  and 
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consequently  it  was  of  no  practical  utility  until  this  principle  was 
discovered  by  another.  Mercator  drew  his  map  in  1569,  but  it  was  not 
until  1694  that  Edward  Wright,  the  Cambridge  tutor,  discovered  the 
true  method  of  dividing  the  meridian,  and  that  his  table  of  meridional 
parts  was  published.  Wright  would  never  have  done  this  if  he  had 
never  moved  from  Cambridge.  It  was  due  to  the  voyage  against  the 
Spaniards  with  the  Earl  of  Cumberland,  five  years  before,  that  he  was 
able  to  apply  the  test  of  experience  to  his  theories,  and  to  see  for 
himself  of  what  surveyors  were  most  in  need.  This  led  him  to  turn 
his  attention  to  the  improvement  of  the  charts  then  in  lue,  and  to  the 
correotion  of  grave  errors  and  absurdities.  Thus  Wright’s  great  service 
to  navigation  is  direotly  due  to  his  acquisition  of  practical  experience 
at  sea. 

Time  will  not  allow  of  my  dwelling  on  any  more  examples  of  the 
same  kind,  but  I  must  allude  to  the  invention  of  a  living  Cambridge 
man,  now  an  Honorary  Fellow  of  Jesus  College.  The  practice  of  his 
work  as  an  observer  resulted  in  the  invention  of  an  instrument  to 
facilitate  the  computation  of  time  from  the  usual  sights  taken  for  that 
purpose,  and  also  to  act  as  a  check  on  errors  when  the  time  has  been 
computed  in  the  ordinary  manner.  It  is  a  most  ingenious  invention  for 
solving  triangles,  and,  geometrically,  it  is  absolutely  correct. 

The  history  of  surveying  and  of  map-making,  and  the  way  in  which 
the  pursuit  has,  in  all  ages,  developed  inventive  talent,  igive  it  very 
special  interest,  though  it  is  its  utility  in  every  calling  and  profession 
that  must  be  the  main  inducement  to  join  the  surveying  course.  An 
instance  of  the  danger  of  ignorance  is  the  beet  way  of  impressing  the 
importance  of  knowledge  on  our  minds. 

It  was  essential  to  the  interests  of  this  country  and  of  the  natives 
of  another  country  that,  in  settling  a  boundary,  a  certain  region  should 
be  kept  within  the  British  frontier.  The  matter  came  before  a  former 
prime  minister,  who,  seeing  that  a  meridian  line  on  a  map  appeared  to 
bring  the  region  in  question  within  the  British  frontier,  decided  that 
this  imaginary  line  should  form  the  boundary.  He  did  not  inquire 
whether  the  line  was  correctly  placed  on  the  map,  nor  did  he  consider 
whether  the  country  had  been  surveyed.  He  thought  it  was  all  right 
because  it  was  on  the  map,  just  as  the  old  woman  thought  a  story  was 
true  because  it  was  in  print.  When  the  country  came  to  be  surveyed, 
it  was  found  that  the  chosen  meridian  did  not  give  us  the  required 
region;  and  much  injury  and  embarrassment  are  the  oonsequenoes. 
Now,  no  future  prime  minister,  who  has  gone  through  a  course  of 
surveying  and  map-making  with  Mr.  Hinks,  oonld  be  guilty  of  such  a 
blunder  as  this.  The  utility  of  a  study  is  well  shown  by  the  disastrous 
results  of  an  ignorance  of  it 

I  believe  that  the  course  is  to  include  geodesy  and  the  methods 
used  in  a  trigonometrical  survey.  This  is  a  more  advanced  part  of  the 
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oourse,  and  one  that  shotild  be  followed  np  by  all  who  have  the  time  to 
spare.  Without  geodesy  there  would  be  no  exact  measurements,  no  pre> 
cision — advantages  which  are  necessary  for  a  cadastral  survey,  for  a 
geological  survey,  and  for  engineering  work.  The  history  of  these  geo- 
detical  surveys  is  most  fascinating.  There  is  only  time  to  mention  the 
great  Trigonometrical  Survey  of  India,  which  I  consider  to  he  the  grandest 
piece  of  geographical  work  ever  achieved  on  this  Earth — whether  we 
regard  its  excellence,  or  the  great  difficulties  and  dangers  which  had  to 
be  overcome.  Its  accuracy  must  impress  most  people.  The  great  longi¬ 
tudinal  series  from  the  Himalayas  to  Bangalore,  in  Southern  India,  was 
measured  by  triangulation  from  base  to  base.  The  distance  was  also 
measured  by  astronomical  observations.  What  was  the  difference  of  the 
result  between  these  two  methods,  in  measuring  a  distance  of  hundreds 
of  miles  ?  It  was  not  a  mile ;  it  was  not  a  quarter  of  a  mile.  It  was 
a  few  feet. 

Those  who  enter  the  course  for  surveying  and  map-making  will  do 
so  with  the  object  of  obtaining  knowledge  of  great  interest,  which  will 
be  useful  in  almost  every  line  of  life.  But  they  will  also  find  that  the 
history  of  the  study  is  full  of  interest,  while  those  who  advance  to  a 
oourse  of  geodesy  will  be  fascinated  by  the  exquisite  accuracy  of  its 
results.  At  Cambridge  there  are  special  facilities  for  learning  the 
history  of  surveying.  In  the  library  of  Samuel  Pepys,  at  Magdalen 
College,  there  is  a  splendid  collection  of  books  on  nautical  astronomy. 
At  King’s  College  there  is  an  astrolabe.  Eventually  there  should  be  a 
collection  of  instruments,  maps,  and  books  to  illustrate  the  gradual 
advance  of  improvements  from  the  time  of  Fytheas. 

I  have  been  led  to  dwell  upon  the  surveying  oourse  because  it  is  the 
base  and  foundation  of  geography ;  but  the  other  courses  are  of  almost 
equal  importance  and  interest.  When  by  our  knowledge  of  surveying 
and  map-making  we  are  able  to  answer  the  question,  '*  Where  is  it  ?  ” 
we  pass  on  to  further  investigations  with  the  object  of  solving  the 
great  problem  of  “  What  is  it  ?  ”  What  are  the  characteristics,  history, 
and  distribution  of  typical  land  forms?  And  for  the  solution  of  this 
question,  the  course  of  lectures  on  geomorphology  has  been  provided. 
Mountain  systems,  river  courses  and  river  basins,  coastal  belts,  and  the 
configuration  of  continents,  will  be  explained  by  Dr.  Marr.  Mountain 
■  systems  form  a  most  engrossing  study  to  many  of  us,  and  it  is  one 
which  in  these  days  can  easily  he  entered  upon :  witness  the  crowds 
pouring  into  the  Swiss  Alps  and  the  Norwegian  and  Scottish  highlands 
every  summer.  But  how  much  more  useful  and  informing  these  visits 
are  to  those  who  have  been  trained  to  understand  as  well  as  to  see! 
One  of  the  most  interesting  studies  relating  to  the  principal  mountain 
systems  of  the  world  includes  all  the  phenomena  of  glaciation,  the 
formation  of  ice-fields,  and  the  nature  and  movements  of  glaciers.  It 
is  only  in  Greenland  and  in  the  Antarctic  Regions  that  the  grandeur  of 
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the  ice-fields  can  be  fully  appreciated,  and  the  privilege  of  visiting  these 
almost  inaccessible  and  remote  parts  of  the  Earth  is  given  to  few.  But 
the  Alps  and  Norway  offer  opportunities  for  realizing  in  the  field, 
on  a  smaller  scale,  what  has  been  explained  in  the  course  of  lectures. 
The  effect  of  the  weather,  of  climate  on  the  physical  aspects  of  a  region, 
especially  of  a  mountain  region,  are  very  important,  and  the  Board  of 
Geographical  Studies  hope  to  be  able  to  offer  a  course  of  lectures  on 
climatology  during  the  next  term.  Nothing  can  be  more  striking  than 
the  effects  of  prevailing  winds  on  the  vegetation  of  mountain  slopes, 
and  consequently  on  the  aspect  of  the  mountains  themselves,  and  on 
their  outline. 

In  crossing  the  Cantabrian  mountains  from  Oviedo  to  Leon,  the 
traveller  ascends  a  mountain-side  richly  clothed  with  woods  of  beech 
and  chestnut.  He  crosses  the  summit,  and  he  finds  the  other  side  rocky 
and  arid  and  bare  of  trees.  Equally  striking  is  the  effect  of  man’s 
handiwork  on  the  climatic  conditions  of  a  mountainous  region.  We 
know,  for  example,  that  the  mountains  rising  from  the  vale  of  Murcia, 
in  south-eastern  Spain,  once  received  abundant  moisture,  attracted  by 
the  forests  which  clothed  it.  We  know  it  from  the  records  of  Jayme  I. 
of  Aragon  and  Alfonso  X.  of  Castille.  Now,  owing  to  the  destruction  of 
those  forests,  the  rainfall  is  so  reduced  that  no  soil  covers  the  mountain¬ 
sides  ;  all  is  bare  rook,  with  a  few  olives  here  and  there,  with  difficulty 
induced  to  grow  on  artificial  terraces.  These  examples  show  that  some 
knowledge  of  climatology  is  essential  in  the  study  of  mountain  systems. 

The  study  of  river  courses  and  river  basins  is  the  next  branch  of 
geomorphology  to  which  your  attention  will  Ite  invited.  It  is  here  that 
history  and  archaeology  come  to  the  aid  of  geography.  Bivers  have 
wrought,  and  are  now  working,  marvellous  changes  in  the  regions 
through  which  they  flow.  Take  the  Ganges  as  an  example.  In  the 
earliest  times  the  inhabited  part  of  the  Ganges  valley  was  confined  to 
the  water-parting  between  the  Jumna  and  the  Sutlej.  All  the  rest  of 
the  present  valley  of  the  Ganges  was  an  arm  of  the  sea.  The  vast 
region  between  Delhi  and  Calcutta  has  become  inhabitable  within  the 
historical  period.  As  dynasty  succeeded  dynasty,  we  find  the  founda¬ 
tion  of  cities  recorded  in  situations  lower  and  lower  down  the  valley. 
The  physical  geographer  compares  the  records  of  history  with  what  he 
can  now  see  with  his  own  eyes.  The  process  has  been  well  described 
by  Mr.  Blanford.  Standing  on  the  banks  of  the  Ganges,  and  watching 
the  turbid  fiood  swirling  past,  the  observer  sees  the  chur  opposite,  which 
the  river  left  dry  when  its  waters  fell  at  the  close  of  the  last  rainy 
season.  Until  lately  it  was  covered  with  a  rich  crop  of  indigo.  It  is 
now  more  than  half  cut  away,  and  buried  beneath  the  waters.  Hugo 
masses  detach  themselves  from  time  to  time,  and  are  swallowed  up  by 
the  deep  muddy  stream.  These  are  present  facts.  The  inquirer  then 
learns  that  half  a  century  ago  this  branch  of  the  river  itself  was  only  a 
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moderate-sized  khall,  and  that  an  old  channel  7  or  8  miles  off,  and  now 
little  more  than  a  string  of  pools,  was  at  that  time  a  great  river. 
Turning  to  history,  he  will  find  that  the  ancient  records  of  the  people 
gradually  nnfold  the  causes  and  effects  of  what  he  has  seen  and  heard. 
The  positions  of  the  capitals  of  the  different  dynasties  which  successively 
reigned  in  the  valley,  gradually  moving  down  in  the  centuries  until 
Calcutta  was  reached,  illustrate  the  story  of  the  great  river  valley. 
Thus  its  wonderful  record  is  unfolded  through  the  help  of  human 
testimony  in  perfect  accord  with  the  known  principles  of  Nature’s  laws. 

The  history  of  the  basins  of  the  Indus,  the  Rhine,  the  Thames,  the 
number  reveal  an  analogous  course  of  events,  differing  only  in 
magnitude,  and  owing  to  variations  in  climate,  and  in  the  structure 
of  each  region. 

Equally  interesting  and  important  is  the  study  of  changes  in  the 
sea-coasts,  and  this  is  a  study  which  may  lead  to  results  of  practical 
value.  The  present  condition  of  the  site  on  which  Edward  III.  fought 
the  great  naval  battle  of  Slnys  has  always  appeared  to  me  to  Ite  one  of 
the  most  striking  examples  of  those  changes  of  which  geomorphology 
takes  cognizance.  Then  Slnys  was  a  seaport  on  the  shores  of  a  bay  open 
to  the  ocean.  Now  it  is  an  inland  market  town,  surrounded  by  pasture 
and  arable  land,  farms  with  their  orchards  and  clumps  of  trees  being 
scattered  over  the  landscape.  The  tourist  or  globe-trotter  would  see  a 
dull  little  town  in  a  flat  country,  and  nothing  more.  But  how  different 
would  be  the  view  of  a  trained  geographer  with  a  knowledge  of  history  1 
To  him  the  little  town  of  Sluys  would  be  a  spot  of  deep  interest. 
Knowing  the  gradual  changes  that  have  taken  place  in  the  course  of 
centuries,  and  seeing  the  results,  lie  would  proceed  to  inquire  into  the 
causes,  and  into  the  ways  in  which  those  causes  can  be  assisteil  or 
retarded  by  human  skill  and  industry.  There  are  the  Dunes  protect¬ 
ing  Holland  from  destruction,  the  Znyder  Zee,  and  the  tracts  of 
reclaimeil  lands.  Still  more  striking  are  the  changes,  within  historic 
times,  that  have  taken  place  in  Jutland  and  along  its  coasts. 

The  coastal  belt  of  England,  from  Flamborough  Head  to  Portland, 
offers  a  subject  of  geographical  research  which  would  be  alike  interest¬ 
ing  to  the  inquirer,  and  useful  to  the  country.  Municipalities  whose 
towns  are  on  the  eastern  ooast  of  England  look  forward  to  such 
researches  as  likely  to  result  in  the,  collection  and  classification  of 
valuable  information.  Since  Roman  times  the  coast  of  Holderness  has 
receded  more  than  a  mile.  Villages,  and  even  a  town  returning  members 
to  Parliament,  have  disappeared.  Great  changes  have  also  taken  place 
in  the  channel  of  the  Humber.  There  have  been,  and  there  still  are, 
intelligent  observers  of  these  changes,  books  have  been  written ; 
indeed,  there  is  an  extensive  literature  on  this  subject  alone,  and  even  a 
bibliography.  But  what  is  urgently  needed  is  that  some  lover  of 
geographical  research  should  undertake  to  condense_all  this  material,  as 
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well  as  to  observe  closely  with  his  own  eyes.  Snoh  an  undertaking 
would  be  a  worthy  result  of  courses  of  instruction  here,  and  the  public- 
spirited  man  who  should  be  willing  to  devote  some  of  his  time  to  it 
would  be  performing  an  important  public  service.  Equally  useful 
research  might  be  entered  upon  on  the  other  sections  into  which  the 
eastern  coast  of  England  may  be  divided. 

A  course  of  study  which  embraces  these  phenomena,  the  mountain 
systems,  the  river  basins,  the  deserts,  the  coastal  belts,  is  one  which 
will  furnish  the  student  with  knowledge  of  the  greatest  value  to  him, 
and  with  a  training  enabling  him  to  understand  and  to  investigate 
problems  for  himself.  Every  natural  object  on  which  his  eyes  rest,  every 
landscape  he  enjo^'S,  will  convey  to  him  meanings  they  never  had  before. 

When  we  pass  from  surveying  and  the  physical  aspects  of  this 
world  to  the  regional  geography  and  the  environments  of  man,  we 
begin  to  contemplate  the  world  as  the  abode  of  life,  of  vegetable  and 
animal  life,  and  above  all  of  man.  We  now  study  it  not  exclusively  for 
a  knowledge  of  its  dimensions  and  its  physical  aspects,  but  in  order  to 
learn  how  these  elements  bear  upon  the  conditions  of  life,  and  act  and 
react  upon  the  dwellers  of  our  planet ;  how  they  enable  [life  to  appear, 
to  find  sustenance  and  well-being,  and  to  complete  the  work  for  which 
living  beings  are  designed  and  brought  into  existence. 

Mr.  Yule  Oldham’s  course  will  include  regional  geography,  I  under¬ 
stand,  while  Dr.  Haddon  has  undertaken  to  lecture  on  ethnology  and 
anthropology,  to  describe  the  different  races  of  men  and  their  several 
environments,  explaining  the  way  in  which  their  various  conditions 
have  been  influenced  by  the  circumstances  under  which  they  live. 

Such  knowledge  is  a  necessity  for  all  educated  men,  so  that  obviously 
the  more  thorough  and  complete  that  knowledge  is,  the  better  it  will  be 
for  its  possessor.  The  course  will  inform  us  respecting  the  countries  of 
the  Earth  and  their  inhabitants,  considered  in  relation  to  the  influence 
of  physical  features  from  an  economic,  a  strategic,  and  a  political  point 
of  view. 

Here  again  the  importance  of  knowledge  may  be  illustrated  by  the 
disastrous  consequences  of  ignorance.  This  country  possesses  a  great 
dependency  in  the  East,  but  on  its  coast  there  is  a  small  district  occu¬ 
pied  by  a  foreign  power,  about  2  miles  in  extent.  Absolutely  useless 
to  its  possessor,  it  was  a  serious  inconvenience  to  os,  because  malefactors 
constantly  escaped  over  the  border  and  could  not  be  brought  to  justice. 
During  the  war  this  district  was  taken  by  us  and  became  a  part  of  our 
great  dependency.  But  when  the  terms  of  peace  were  arranged,  our 
Minister  for  Foreign  Affairs,  in  total  ignorance  of  its  position  and  of  the 
importance  of  its  retention,  ceded  it  to  the  power  that  had  previously 
held  it.  He  did  so,  thinking  it  was  a  small  West  Indian  island  of  no 
consequence.  Thus  the  inoonvenienoe  to  the  proper  administration  of 
the’ country  was  continued. 
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A  much  more  recent  instance  of  the  urgent  need  that  a  knowledge 
of  geography  should  be  possessed  by  our  rulers  is  shown  in  tho'oase  of 
the  Ohumbi  valley,  respecting  which  Sir  Frank  Younghusband  made  a 
well-considered  treaty  arrangement  with  the  ruling  lamas  of  Tibet. 
This  excellent  clause  in  the  treaty  was  disallowed,  and  its  adoption  was 
censured  at  home,  because  ministers  were  ignorant  of  the  position  and 
history  of  the  Ohumbi  valley  and  of  the  race  to  which  its  inhabitants 
lelong.  They  thought  it  was  in  Tibet.  It  had  been  occupied  for  some 
years  by  aggressive  lamas,  but  it  is  entirely  on  the  Indian  side  of  the 
Himalayas,  wedged  in  between  Sikkim  and  Bhutan,  and  the  inhabi¬ 
tants  are  not  Tibetans.  This  disastrous  reversal  of  a  wise  and  far-seeing 
arrangement  is  detrimental  to  the  interests  of  our  Indian  Empire. 
Blunders  of  this  nature  will  not  be  committed  in  the  future  by  ministers 
who  have  gone  through  courses  of  geographical  study  under  Mr.  Yule 
Oldham  and  Dr.  Haddon  or  their  successors. 

In  commerce  the  consequences  of  a  want  of  thorough  geographical 
knowledge  is  quite  as  disastrous  as  it  is  in  politics.  A  merchant,  a 
shipowner,  or  a  planter  will  take  care  to  have  a  thorough  knowledge  of 
geography  if  he  understands  his  own  interests.  The  products  of  all  the 
countries  of  the  Earth,  and  their  requirements  when  transplanted  from 
one  region  to  another,  should  be  understood  by  men  occupied  in  such 
pursuits.  This,  of  course,  involves  an  intimate  knowledge  of  the 
climatic  conditions,  the  requirements  as  regards  aspect,  and  the  hahits 
essential  to  the  successful  treatment  of  each  product  down  to  the 
minutest  detail.  The  vanilla  plant  is  fructified  by  an  insect.  It  was 
thought  a  great  thing  to  transplant  the  vanilla  from  the  West  to  the 
East.  But  the  plant  would  not  fructify.  The  little  fact  about  the 
insect,  beautifully  described  by  Darwin,  I  think,  was  not  known. 
The  vanilla  plant  in  the  East  is  now,  I  believe,  brought  to  perfection 
artificially. 

One  of  the  most  interesting  points  connected  with  commercial 
geography  has  been  the  transference  of  animal  and  vegetable  products 
from  one  region  to  another,  where  the  environment  is  equally  adapted 
to  enable  them  to  thrive.  For  it  is  obvious  that  the  success  of  such 
enterprises  necessitates  a  thorough  knowledge  of  geography  in  all  its 
branches.  Even  centuries  ago,  in  undertaking  such  work,  those  who 
Ruooeeded  owed  their  success  to  having  carefully  considered  geographical 
conditions. 

By  far  the  greatest  and  most  important  examples  of  successful  inter¬ 
change  of  products  is  that  which  took  place  between  the  old  and  the 
new  world.  The  old  Inca  historian,  Garcilasso  de  la  Vega,  gives  ns 
most  interesting  details  respecting  the  introduction  of  old-world 
products  into  Peru  and  Chile:  wheat  and  barley,  the  vine  and  the 
olive,  garden  vegetables,  the  sheep,  the  pig,  the  cow,  and  the  horse. 
The  introduction  of  the  horse  into  South  America  is  specially  interesting. 
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because  it  altered  the  habits  of  a  whole  people.  There  had  been  a  horse 
in  America  in  geological  times;  indeed,  the  horse  appears  to  have 
originated  in  America.  But  it  had  disappeared  long  before  the  days  of 
Columbus.  Yet  the  pampas  of  Argentina  and  the  prairies  of  the  north 
are  regions  peculiarly  adapted  for  a  rearing-ground  for  horses.  Well, 
the  people  of  those  pampas  and  the  Patagonians  had  no  horses.  They 
had  to  resort  to  stalking  with  bows  and  flint-headed  arrows,  dressing 
themselves  to  resemble  their  prey,  and  stealthily  creeping  from  bush  to 
bush  to  get  within  shot  of  the  ostrich  or  the  swift  guanaco.  In  1540 
Mendoza  landed  a  few  horses  at  Buenos  Ayres.  Scarcely  forty  years 
had  passed  away  before  the  great  navigator,  Pedro  de  Sarmiento,  met 
with  mounted  Patagonians  on  the  shores  of  the  Straits  of  Magellan. 
In  one  generation  they  had  changed  their  whole  manner  of  life.  From 
stealthy  stalkers,  creeping  on  foot  to  reach  their  prey,  they  had  become 
expert  horsemen,  riding  down  their  quarry  in  the  open,  and  hurling  the 
holas  or  the  lasso.  Such  are  the  changes  effected  by  the  introduction  of 
products  from  the  old  to  the  new  world. 

Perhaps  even  greater  benefits  have  resulted  from  the  introduction 
of  American  products  into  the  old  world.  Indian  com,  potatoes,  and 
cassava  are  now  the  food  of  millions  of  old  world  raoes.  Tobacco  was 
unknown  before  Columbus  saw  the  natives  of  Cuba  smoking  in  the 
very  peculiar  way  he  describes.  Now  tobacco  appears  to  be  a  necessity 
throughout  the  old  world.  Chocolate  also,  vanilla,  and  several  priceless 
dmgs  come  from  America. 

The  introduction  of  the  quinine-yielding  chinchona  tree  from  Pern 
into  British  India  and  Java  is  an  example  of  the  necessity  of  a  careful 
study  of  geographical  conditions  to  ensure  the  success  of  an  enterprise. 
For  it  was  not  only  the  transplantation  of  a  tree  from  the  new  to  the 
old  world ;  it  was  also  the  conversion  of  a  wild  into  a  cultivated  plant. 
Consequently,  the  mountains  and  ravines  on  which  it  grows  wild  had 
to  be  studied,  as  well  as  the  climate  and  conditions  of  soil  and  aspect 
best  adapted  for  the  production  of  its  febrifuge  alkaloids  in  largest 
quantities,  and  the  special  surroundings  needed  for  the  diffei'ent  species. 
Then  an  equally  careful  study  had  to  be  made  of  mountains  in  India, 
in  order  to  find  analogous  conditions  in  the  Nilgiris  and  other  parts  of 
the  western  Ghats,  and  in  the  mountains  of  Darjiling.  This  is  all, 
or  nearly  all  geographical  work,  and  through  it  an  important  result 
has  been  secured.  Fifty  years  ago  the  chinchona  trees  were  not 
cultivated.  They  grew  wild  in  the  depths  of  the  primeval  forests, 
where  they  were  searched  for  and  destroyed  for  their  bark.  Their 
total  destraction  was  only  a  question  of  time.  The  price  of  an  ounce 
of  quinine  in  London  was  lOs. ;  in  India  it  was  much  more.  It  was 
entirely  out  of  the  reach  of  the  natives.  Fevers  raged  unchecked. 
Now  there  are  large  plantations  of  quinine-yielding  chinchona  trees 
in  British  India  and  Java.  The  price  of  an  ounce  of  quinine  in 
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London  is  only  1«.,  and  the  natives  in  India  can  obtain  the  fehrifnge 
at  every  post-office  for  an  anna 

This  is  commercial  geography.  Similar  successes  might  told 
respecting  other  like  enterprises,  if  there  was  time.  It  must  suffice 
to  refer  to  the  India-mbber  trade,  because  of  the  great  demand,  which 
is  likely  to  increase  a  hundredfold  in  the  time  to  come.-  The  rubber- 
yielding  trees  are  scattered  over  the  tropical  zones  of  both  hemispheres ; 
of  qnite  different  degrees  of  merit,  also  belonging  to  different  families 
of  plants.  The  forests  of  Brazil,  Peru,  and  Bolivia  abound  in  the  very 
l)6et  kind,  Revea  elattica,  the  Para  rubber  of  commerce.  It  requires  a 
very  moist  soil  and  humid  climate.  The  CattiUoa  of  Central  America 
needs  different  surroundings.  The  Brazilian  Ceara  rubber,  which  is 
good,  flourishes  in  a  dry  climate.  The  Landolfia  of  Africa  and  Fiais 
elattica  of  India  are  inferior,  but  fetch  a  good  prioe  owing  to  the  great 
demand.  All  grow  wild.  None  are  under  cultivation,  except  perhaps 
Revea,  which  I  introduced  into  Burma  from  South  America.  I  hear 
that  there  are  now  plantations  of  it  in  the  Malay  peninsula.  A  com¬ 
mercial  geographer,  after  a  diligent  and  comprehensive  study  of  the 
subject,  might  make  a  fortune  in  the  rubber  trade  by  entering  upon 
a  well-conceived  planting  enterprise. 

If  geography  is  a  necessity  for  the  trader  and  the  planter,  it  is  still 
more  essential  for  the  historian.  We  must  all  know  what  history  is 
without  it,  and  how  the  beet  histories  are  those  which,  like  the  great 
work  of  Herodotus,  give  geography  its  proper  place.  Nothing  can  be 
finer  than  the  account  of  the  Athenian  siege  of  Syracuse  by  Thucydides, 
owing  to  his  accurate  topographical  descriptions.  The  late  Mr.  Free¬ 
man  lamented  the  absence  of  geography  in  his  education,  but  he  either 
took  a  geographical  expert  with  him  when  he  explored  the  l>attlefiolds 
he  had  to  describe,  or  consulted  one  afterwards. 

Mr.  Yule  Oldham’s  course  will  include  the  history  of  discovery. 
He  will  make  known  to  you  the  work  of  Rubruquis  and  Marco  Polo, 
the  lalours  of  Prince  Henry  the  Navigator,  and  the  voyages  of  Columbus, 
Vasco  da  Gama,  and  i\fagellan.  We  also  entertain  the  hope  that  he 
will  introduce  to  you  the  work  of  a  less-known  but  still  eminent  navi¬ 
gator,  (^a  da  Mosto,  and  that  he  will  yet  find  time  to  edit  the  journal 
of  that  worthy,  and  give  it  to  us  in  an  English  drees. 

Geography  derives  much  of  its  charm  from  the  stories  of  discovery 
and  exploration  which  illustrate  its  records  and  serve  as  glorious  incite¬ 
ments  to  further  effort.  England  owes  much  to  her  explorers  by  land 
and  sea,  her  pre-eminence,  her  colonial  empire,  and  her  commerce. 
Every  Englishman  should  be  conversant  with  their  aspirations  and 
with  their  deeds,  not  deriving  bis  knowledge  from  meagre  abstracts, 
but  from  their  own  words,  where  they  have  been  preserved,  if  not  from 
contemporary  accounts. 

A  public  service  cf  considerable  importance  has  been  performed  by 
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Mr.  Maoklehose,  the  printer  to  the  Glasgow  University,  in  having 
brought  the  great  work  of  Haklnyt  within  reach  of  everybody 
in-  twelve  handy  octavo  volumes.  Before  this  new  edition  was 
published  the  contents  of  the  costly  folios  were  inaccessible  to  the 
great  majority  of  readers.  It  has  been  truly  said  that  Hakluyt’s 
‘  Principal  Navigations  ’  is  the  real  English  epic.  It  is  the  story  of  the 
noblest  work  of  our  noblest  men.  It  is  an  inexhaustible  record  of 
information,  of  glorious  deeds  by  flood  and  field,  of  discoveries  gallantly 
made  and  modestly  told,  of  sufferings  bravely  faced,  of  efforts  often 
crowned  with  success  sometimes  doomed  to  failure,  always  stubbornly 
and  resolutely  made,  of  chivalrous  endeavours,  and  of  great  and  most 
valuable  services.  Few  can  rise  from  its  perusal  without  feeling  a 
glow  of  enthusiasm,  and  a  longing  to  emulate  such  deeds. 

It  is,  therefore,  right  that  the  history  of  geography  and  the  history 
of  geographical  discovery  should  be  included  in  the  courses  of  instruction. 
They  supply  that  food  for  the  imaginative  faculty,  that  romantic  interest, 
without  which  the  study  of  geography  would  be  useful  and  instructive 
indeed,  but  would  want  that  zest  which  makes  it  a  favourite  pursuit. 
With  the  setting  of  great  deeds  of  derring-do,  of  stories  of  martyrdom 
for  country  and  for  science,  the  picture  is  made  perfect,  the  study  is 
made  complete. 

I  have  striven,  in  a  short  time,  to  bring  to  the  notice  of  those  present 
the  great  value  of  geography  both  as  a  study,  and  as  a  body  of  know¬ 
ledge  which  is  necessary  to  accoutre  a  worthy  aspirant  to  fame  and  to 
success  in  any  profession  he  may  select.  I  have  endeavoured  to  arouse 
an  interest  in  all  the  various  branches  of  a  great  subject,  and  if  I  have 
been  so  fortunate  as  to  have  succeeded,  I  shall  be  more  than  repaid.  It 
is  my  earnest  hope  that  the  courses  of  gec^raphical  instruction  during 
this  term  may  inaugurate  a  vigorous  seeking  for  knowledge,  and  win 
for  geography  its  proper  place  at  Cambridge. 


OSCILLATIONS  OF  SHORE-LINES.* 

By  Professor  Dr.  FRIDTJOF  NANSEN. 

Yibws  have  diflered  much  as  to  the  variations  of  oceanic  level,  or 
rather  of  the  shore-line  of  the  continents,  during  geological  ages.  It 
seems  to  be  a  common  opinion  that  the  continental  coasts  have  even 
recently  been  subject  to  great  permanent  changes  of  level :  at  some 
places  they  have  been  much  elevated,  whilst  at  others  they  have  been 
depressed,  and  they  still  remain  at  these  different  levels. 

*  Research  Department,  March  28. 1905.  Diagrams,  p.  708. 
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I  believe  a  thorough  syatematic  inveetigation  of  the  question  must 
prove  that  this  view  is  not  oorreot,  for  there  are  many  and  strong 
evidenoes  that  the  mean  level  of  the  oontinental  shore-lines  have  for 
long  geological  periods  past  been  very  nearly  the  same  as  to-day  over 
vast  regions  of  the  Earth. 

The  beet  evidenoes  for  settling  the  question  of  the  level  of  the  shore¬ 
line  during  past  periods,  are  the  coastal  platforms  and  terraces  formed 
by  the  so-called  marine  denudation  (i.e.  marine  and  atmospheric  erosion 
combined).  I  shall  especially  mention  two  great  features  of  this  kind 
existing  along  the  Norwegian  coast,  viz.  the  coatt  flatform  (strand-flat) 
near  present  sea-level,  and  the  continenial  thtif,  some  hundred  feet  or 
more  below  it. 

The  cooMt  platform  is  a  very  oharaoteristio  feature  along  the  whole  of 
the  Norwegian  coast  from  Christiania  to  Finmarken,  forming  as  it  does 
the  almost  continuous  belt  of  low  islands  and  skerries  (the  Skjsergard). 
The  coast  platform  is  situated  between  100  feet  below  present  sea-level 
and  100  feet  above  it.  Its  level  is  almost  exactly  uniform  along  this 
considerable  distance,  extending  over  more  than  twelve  d^ees  of 
latitude.  It  is  in  some  places,  e.g.  off  the  coast  of  Nordland,  between 
Drontheim  and  Lofoten  islands,  very  broad,  as  much  as  40  miles,  or 
even  more. 

Its  very  conspicuous  level  is  almost  perfectly  horizontal,  sloping 
only  a  few  minutes  seawards.  It  is  a  remarkable  fact  that  a  similar 
coast  platform  does  not  seem  to  exist  along  the  coast  of  Finmarken  (east 
of  Soro),  where  the  coastal  rooks  are  oompconitively  soft.  It  is  similarly 
remarkable  that  Shetland  and  the  Fmroes  have  no  ooast  platform,  and  on 
Iceland  it  is  but  slightly  and  imperfectly  developed,  although  the  marine 
denudation  in  these  places  is  very  considerable.  Along  the  west  ooast  of 
Scotland  there  is  only  an  imperfect  ooast  platform,  to  judge  from  the 
charts.  The  broad  Norwegian  coast  platform  was  chiefly  formed  after 
the  valleys  and  fjords  had  been  carved  to  a  very  great  extent.  Broad 
level  platforms  of  this  kind  cannot  be  out  by  marine  denudations  on 
an  undissected  ooast,  and  Biohthofen’s  plain  of  marine  denudation 
(Abrasions-flaohe)  can  never  be  formed  to  any  great  extent.  In  the 
extremely  shallow  sea  over  a  submerged,  nearly  horizontal,  and  undis¬ 
sected  ooast  platform,  the  force  of  the  waves  would  be  broken  long 
before  they  reaoh^  the  shore ;  and  besides,  there  would  be  little  oppor¬ 
tunity  for  the  waste  to  be  washed  away  into  deeper  waters.  On  a  coast 
deeply  dissected  by  Qords  and  inlets,  the  oonditions  are  entirely  different. 
The  line  of  attack  of  marine  denudation  is  immensely  increased,  the 
waste  is  easily  washed  into  the  deeper  channels  and  fjords.  The  waste 
on  land,  on  the  small  islands  and  promontories,  has  a  short  way  to  travel 
to  reach  the  sea,  and  thus  the  rate  of  atmospheric  erosion  is  muoh 
increased. 

The  ooast  platform  of  Norway  was  probably  formed  during  glacial 
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and  inter-glacial  times ;  it  has  not  changed  mnch  in  post-glacial  time, 
and  is  probably  to  no  great  extent  a  pre-glacial  formation. 

There  have  been  numerous  oscillations  of  sea-level  or  shore-line 
during  the  formation  of  this  platform,  and  this  is  the  reason  why  it  is 
not  seen  above  present  sea-level  where  the  coastal  rooks  are  compara¬ 
tively  soft  (e.g.  Finmarken,  Faeroes,  Iceland),  or  where  the  marine 
denudation  is  particularly  active  {e.g.  Shetland,  Faeroes),  for  there  the 
platform  has  been  eroded  down  to  near  the  lowest  situations  of  the  shore¬ 
line  during  these  oscillations,  even  though  it  may  have  lasted  only  for  a 
comparatively  short  time. 

The  corUinental  shelf  along  the  Norwegian  coast  varies  a  great  deal  as 
to  depth  and  width.  It  is  at  some  places,  e.g.  off  the  Romsdal  coast  and 
Lofoten  islands  and  Yestralen,  high  and  narrow,  lying  at  a  mean  depth 
of  about  200  or  300  feet,  while  at  other  places,  especially  off  the  Nord- 
land  coast  (between  Drontheim  and  Lofoten)  and  north  of  Finmarken, 
it  is  very  broad  and  deep,  lying  between  700  and  900  feet  below  sea- 
level. 

The  continental  shelf  must  either  have  been  out  in  solid  rook,  or  is 
formed  by  coastal  deposition  of  continental  waste. 

Al(Mig  the  Norwegian  coast  the  shelf  is  evidently  to  a  very  great 
extent  out  in  solid  rock,  for — 

(1)  It  is  high  and  narrow  where  the  coast  is  composed  of  hard 
primary  rooks,  while  it  is  lower  and  much  broader  wherever  the  coastal 
rocks  are  softer. 

(2)  The  existence  of  longitudinal  and  transverse  submarine  valleys 
on  the  shelf,  evidently  conditioned  by  the  geological  structure  of  the 
underlying  rook,  proves  that  the  shelf  has  not  been  so  much  filled  up 
with  sediment  as  to  extinguish  the  sculpturing  of  these  rocks. 

(3)  The  fact  that  in  other  neighbouring  seas  submarine  plateaux 
and  banks  exist  far  from  the  coasts,  and  situated  exactly  in  the  same 
level  as  the  continental  shelf,  is  of  importance  in  this  connection,  for 
these  banks  cannot  have  been  formed  by  any  coastal  deposition  of 
waste.  Their  remarkably  horizontal  levels  must  have  been  formed  by 
denudation.  As  examples  of  such  submarine  plateaux  may  be  men¬ 
tioned  the  Fmroe  bank  (south  of  the  Fmroes),  Rookall  bank.  Porcupine 
bank,  Newfoundland  bank,  etc. 

(4)  Rooky  islands  occur  far  out  to  sea  on  the  continental  shelf 
{e.g.  off  the  north-west  coast  of  Scotland,  where  we  have  Sulisker,  North 
Rona,  etc.)  to  prove  that  the  platform  of  the  shelf  must,  to  some  great 
extent,  be  composed  of  solid  rook. 

(5)  Hard,  rooky  bottom  has  actually  been  found  by  soundings  in 
many  places  on  the  continental  shelf  off  the  Norwegian  coast,  off 
Iceland,  etc. 

(6)  The  very  steep  slopes  at  several  places  along  the  margin  of  the 
Norwegian  continental  shelf  {e.g.  north  of  Lofoten  islands)  could  hardly 
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exist  unless  the  shelf  was,  to  a  very  great  extent,  built  up  of  solid 
rook. 

(7)  The  plane  of  the  continental  shelf  forms  in  a  profile  a  yeiy 
oonspicuoiu  incision  in  the  slope  of  the  continent,  and  the  coast  is 
bounded  by  a  very  steep  and  abrupt  descent  towards  the  surface  of  the 
continental  shelf. 

All  these  evidences  ])rove  that  the  continental  shelf,  to  a  very  great 
extent,  must  be  built  up  of  rook,  and  must  actually  have  been  cut  back 
by  erosion.  But  at  the  same  time  the  continental  shelves  are  evidently 
also,  to  a  very  great  extent,  built  up  by  coastal  deposition  of  waste. 
The  relation  between  these  two  modes  of  formation  is  actually  much 
the  same  as  between  the  raised  shore-lines  out  in  solid  rook,  and  the 
raised  beaches  and  terreuses  built  up  of  loose  materials  along  the  Nor¬ 
wegian  and  Scotch  fjords.  The  lines  of  the  old  sea-levels  very  often 
run  continuously  from  the  one  kind  of  these  formations  to  the  other. 

As  the  continental  shelf  is  out  in  solid  rock  to  a  very  great  extent, 
its  present  surface  cannot  have  been  developed  at  present  sea-level,  but 
during  times  when  the  shore-line  was  much  lower.  The  history  of 
formation  of  the  continental  shelf  has  probably  largely  been  much  the 
same  as  that  of  the  coast  platform.  It  has  similarly  been  formed  along 
a  much  dissected  coast.  To  some  extent  it  may,  however,  also  have 
been  developed  as  a  peneplain.  The  continental  shelf  must  have  been 
formed  during  periods  of  vertical  oscillation  of  the  shore-line,  and,  in 
a  similar  way  as  we  saw  above  has  been  the  case  with  the  coast  plat¬ 
form,  the  continental  shelf  has  been  out  to  its  lowest  levels  during 
these  oscillations  where  the  coastal  rooks  were  comparatively  soft,  or 
where  the  marine  denudation  was  most  active. 

It  is  a  striking  fact  that,  at  least  to  some  extent,  the  continental 
shelf  is  very  often  developed  to  its  greatest  width  in  those  regions 
where  storms  are  most  numerous  and  severe.  It  is  in  this  connec¬ 
tion  also  worth  mentioning,  that  the  effect  of  wave-erosion  on  a  coast  is 
proportional  to  something  between  the  third  and  the  sixth  power  of  the 
velocity  of  the  wind.  The  continental  shelf,  as  well  as  the  coast 
platform,  consequently  prove  that  changes  have  occurred  in  the  situa¬ 
tion  of  the  shore-line  and  the  sea-level.  Is  it  not  possible  that  these 
changes  have  chiefly  been  caused  by  a  gradual  rise  of  the  ocean  level  ? 

The  submarine  fjords  and  valleys  have  evidently  been  opened  or 
re-opened  after  the  continental  shelves  were  developed  to  their  present 
form.  These  submarine  valleys  descend  below  the  levels  of  the  shelves 
while  crossing  them,  and  they  thus  disprove  the  above  explanation. 
As  examples  may  be  mentioned  the  system  of  submarine  valleys 
of  the  Barents  sea,  of  the  Norwegian  coast,  of  the  Fmroes,  Iceland, 
Greenland,  America  (the  Hudson  submarine  channel),  Europe,  and 
even  of  Africa. 

As  an  evidence  that  the  sea-level  has  at  some  not  very  remote 
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period  been  lower  than  now,  may  also  be  mentioned  the  submarine 
ridge  extending  from  Sootland  to  the  Faeroes  (Wyyille-Thomson  ridge), 
from  thenoe  to  Iceland,  thenoe  to  Greenland  (and  perhaps  also  from 
Greenland  to  Baffin  Land).  This  ridge  has,  it  seems,  very  uniform 
depths,  varying  between  200  and  250  fathoms,  and  it  is,  in  my  opinion, 
probable  that  the  surface  of  this  ridge  marks  an  ancient  sea-level, 
towards  which  the  ridge  was  out  down  by  a  very  active  erosion 
(marine  denudation  and  atmospheric  erosion  combined).  On  the  side 
slopes  of  this  ridge  traces  of  submarine  valleys  probably  exist,  indicating 
that  the  shore-line  was  onoe  even  considerably  lower. 

We  have,  as  it  is  seen  above,  strong  evidences  to  prove  that  the 
level  of  the  shore-line  has  oscillated  much  below  as  well  as  also  above 
the  present  shore-line,  along  most  oontinental  coasts,  during  recent 
geological  periods.  But  it  is  a  very  important  and  striking  fact  that, 
in  spite  of  these  great  osoillations,  the  shore-line  along  nearly  all  coasts 
is,  at  the  present  moment,  very  much  at  the  same  level  as  it  has  been 
during  by  far  the  greater  part  of  recent  geological  periods,  as  is  proved 
by  the  extensive  oontinental  shelves,  by  the  coast  jdatform  in  Norway, 
as  also  by  the  extensive  oontinental  plains  of  Asia,  Europe,  and  America, 
the  mean  level  of  which  approach  present  sea-level.  In  fact,  nearly 
one-half  or  41  per  cent,  of  the  oontinental  surface  of  the  Earth  stands 
between  650  feet  below  and  650  feet  above  present  sea-level. 

What  is  the  cause  of  the  above  osoillations  of  level?  Is  it  the 
ooean-level  which  has  changed,  or  are  the  osoillations  due  to  movements 
of  the  omst  ? 

In  Norway  we  find  the  coast  platform  without  interruption  situated 
very  nearly  at  its  original  level,  and  only  slightly  elevated  above 
the  sea,  although  the  same  ooast-line  has  in  post-glacial  times  been 
depressed  in  some  places,  e.g.  in  Nordland,  380  feet  below  present 
sea-level,  while  at  other  places  very  much  less,  e.g.  in  Lofoten  only 
30  to  60  feet.  The  coast  has  consequently,  in  spite  of  this  great 
difference  in  its  depression,  been  afterwards  elevated  almost  exactly 
to  its  original  level  which  it  had  before  it  was  depressed.  This  seems 
to  prove  that  the  land  or  the  crust  has  a  remarkable  tendency,  after 
disturbances  of  its  level,  to  return  to  a  certain  mean  position  of  equi¬ 
librium  ;  the  explanation  in  this  case  being,  in  my  opinion,  that  it  was 
the  weight  of  the  ice-cap  during  the  last  glacial  epoch  which  pressed 
the  land  down,  and  when  the  weight  of  the  ioe  was  removed  the  crust 
gradually  re-assumed  its  former  level. 

In  a  similar  way  we  have  probably  to  explain  the  fact  that,  for 
instance,  submarine  river-valleys  cross  the  oontinental  shelves  and 
descend  to  comparatively  great  depths,  although  these  valleys  have 
evidently  been  opened  or  re-opened  after  the  present  shelf  was  formed. 
The  disturbances  of  level  during  which  these  valleys  were  formed 
may  have  lasted  for  comparatively  short  periods,  and  when  the  strain 
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causing  the  disturbances  was  removed  the  crust  re-assumed  its  original 
position  of  equilibrium. 

But  apart  from  this  we  have,  however,  also  to  contend  with  the 
fact  that  the  continental  shelves  almost  all  over  the  world  stand  very 
much  at  the  same  depth,  var^ung  mostly  between  300  and  480  feet 
below  present  sea-level.  This  important  fact,  as  well  as  the  evidences 
borne  out  by  the  coral  islands  and  other  things,  seem  to  indicate  that 
the  level  of  the  ocean  has,  on  the  whole,  risen  somewhat  during  late 
geological  times.  _ 

The  following  discussion  took  place  : — 

Sir  Archibald  Qeikib:  I  have  listened  with  great  interest  to  the  discourse  of 
my  old  friend  Dr.  Nansen,  and  I  have  also  had  the  advantage  of  reading  the  hook 
to  which  he  referred,  namely,  the  fourth  volume  of  his  report  of  his  North  Polar 
Expedition.  So  far  as  I  have  been  able  to  follow  him  to-day,  and  to  gather  from 
the  reading  of  bis  hook,  I  should  imagine  that  the  continental  shelf  in  Norway,  as 
with  us  here,  must  be  a  very  old  story.  It  seems  to  me  Dr.  Nansen  is  right  in 
believing  that  this  shelf  marks  no  particular  coast-level,  but  has  been  eroded  during 
numerous  oscillations,  when  both  marine  and  sub-aerial  denudation  came  into  play. 
This  submarine  feature  is  only  one  of  a  series  of  similar  platforms  of  older  date 
which  form  part  of  the  land.  An  instance  of  these  more  ancient  terraces  may  be 
seen  in  Norway,  where  the  great  platform  on  which  the  snowfields  lie  is  evidently 
an  extremely  old  continental  shelf  that  has  been  cut  down  in  all  directions  until 
only  fragments  of  it  are  left.  In  the  same  way  in  Wales,  as  Sir  Andrew  Bamsay 
long  ago  showed,  the  general  upward  limit  of  the  hills  of  South  Wales  ends  off 
along  a  line  which  he  described  as  a  plain  of  marine  denudation.  Again,  in  the 
Southern  Uplands  of  Scotland  we  have  only  to  climb  to  the  top  of  some  central  hill 
to  see  how  uniformly  the  hills  end  off  in  one  general  plain  which  has  been  cut 
across  the  edges  of  the  strata.  In  the  Highlands  also,  among  ancient  crystalline 
rocks,  some  portions  of  a  similar  hut  more  elevated  plain  are  so  flat  and  so  exten¬ 
sive  at  a  height  of  3000  feet  as  to  be  flt  for  a  racecourse.  But  outside  these  frag¬ 
mentary  areas,  which  at  a  distance  appear  as  flat*  topped  hills,  the  old  tableland 
has  been  deeply  trenched  into  valleys,  with  narrow  ridges  between.  I  have  listened 
also  to  Dr.  Nansen’s  remarks  about  the  inequality  of  movement  in  the  oscillations. 
I  quite  agree  that  these  movements  were  not  due  to  any  change  in  the  mere  snr- 
face  of  the  oceanic  level,  but  to  some  unequal  movement  of  the  land.  But  I  am 
afraid  I  cannot  share  his  belief  that  changes  in  the  volume  of  the  ice  of  the  Ice  Age 
will  explain  the  depression  or  elevation  of  the  land.  I  should  just  as  soon  believe 
my  friend  Dr.  Nansen  is  depressed  by  wearing  a  hat  and  is  elevated  by  taking  it 
off.  It  seems  to  me  that  the  thickness  of  the  Earth’s  crust  is  hr  too  great  to  have 
its  stability  affected  by  the  most  colossal  ice-sheet  that  can  be  reasonably  conceived 
to  have  ever  rested  upon  it. 

Sir  John  Murbat  :  I  have  listened  with  very  great  pleasure  to  this  interesting 
paper.  There  are  a  great  many  points  that  may  be  referred  to.  I  should  like  to 
say  a  word  or  two  about  the  Wy  ville  Thomson  ridge,  where  I  spent  two  seasons 
dredging  and  sounding  with  Captain  Tirard.  At  the  present  time  that  ridge  is  at  an 
average  level  of  about  250  fathoms,  and  about  5  to  10  miles  across.  There  you  dredge 
up  fragments  of  stones  of  very  considerable  sise.  I  still  have  all  these  stones  in  Edin¬ 
burgh,  a  very  large  collection.  The  top  of  that  ridge  is  being  denuded  at  the  present 
time,  in  my  opinion,  for  on  the  top  you  never  get  any  sand  or  mud,  but  on  dredging 
down  the  slopes  to  the  north  and  sooth  you  get  finer  and  finer  gravel,  and  ultimately 
No  VJ. — Dkckhbkr,  1905.]  2  s 
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yon  get  down  to  the  mud.  The  pertiolee  on  the  northern  side  have,  I  believe,  been 
derived  from  the  top  of  that  ridge.  Yon  have  glauconite  forming,  and  a  typical  con¬ 
tinental  deposit  on  both  sides  of  that  ridge.  This  is  one  of  the  deepest  pla^  that  I 
know  of  where  there  is  good  evidence  that  marine  erosion  is  going  on  in  deep  water. 
The  tidal  wave  travels  up  the  North  Atlantic,  and  on  approaching  the  Wyville 
Thomson  ridge  the  wave  is  confined,  so  that  it  rushes  across  that  ridge  at  a  rate 
that  carries  all  fine  particles  from  the  top.  On  the  top  of  that  ridge  we  find  rock 
fragments  showing  glacial  markings,  proving  they  must  have  been  carried  at  some 
time  or  other  by  ioe.  There  is  a  relation  between  the  depth  of  the  continental  shelf 
and  the  violence  of  the  storms  to  which  the  coast  is  exposed.  At  the  present  time  I  am 
engsged  in  the  examination  of  a  very  large  collection  of  rocks  and  stones  and  muds 
that  have  been  dredged  on  the  Agulhas  bank  off  South  Africa,  and  there  you  find  this 
continental  shelf  deeper  than  in  most  other  regions  because  of  the  frequent  storms  in 
this  region.  In  fact,  the  depth  at  which  mud  commences  to  settle  and  accumulate 
on  the  sea  fioor  marks,  in  many  places,  the  position  of  the  continental  shelf  at  the 
different  parts  of  the  coast.  I  do  not  know  why  Dr.  Nansen  should  come  to  the  con¬ 
clusion  that  the  100-fathom  line  does  not  exist.  It  exists  as  well  as  any  other  line. 
He  means,  I  suppose,  that,  though  on  our  English  charts  we  generally  draw  in  that 
line,  it  does  not  mark  the  edge  of  the  continental  shelf.  But  be  has  not  stated  at 
what  depth  he  would  place  the  continental  shelf  in  various  regions  of  the  world, 
or  what  he  thinks  is  the  mean  depth.  With  respect  to  the  general  conclusions, 
I  believe  the  surface  of  the  sea  is  a  very  complicated  surface  indeed.  I  do  not 
believe  yon  can  have  any  great  change  in  the  continents  without  producing  a 
slight  alteration  in  the  level  of  the  ocean  all  over  the  world.  Around  every  con¬ 
tinental  shore  and  in  every  enclosed  sea  you  have  deposition  going  on.  You  have 
the  weight  on  the  solid  crust  increasing  there,  and  on  the  continents  you  have 
unloading.  Now,  it  is  this  that  produces,  or  rather  gives  direction  to,  differential 
movement  in  the  cnut.  This,  I  believe,  has  always  tended  to  shove  up  the  de¬ 
posits  which  are  laid  down  along  the  coast  and  in  continental  seas ;  the  deposits 
that  are  laid  down  within  200  miles  of  the  shore  have,  it  would  seem,  in  post  ages 
been  continually  pushed  np  into  dry  land.  In  this  way  the  continents  are  not 
constant  or  permanent ;  they  are  probably  the  most  unstable  parts  of  the  Earth’s 
cmst,  but  I  believe  the  areas  on  which  they  are  situated  to  be  permanent.  I  have 
listened  with  very  great  pleasure  indeed  to  Dr.  Nansen’s  address. 

Bear-Admiral  Sir  W.  Wharton  :  I  would  only  say  that  I  entirely  agree  with 
Sir  John  Murray  as  to  the  very  great  depth  to  which  movement  of  the  material  at 
the  bottom  of  the  sea  may  take  place.  I  thick  we  are  learning  more  about  it  every 
year,  and  there  has  been  evidence  that,  as  Dr.  Nansen  has  mentioned  in  his  book, 
the  movement  of  the  bottom  waters  would  certainly  roll  small  gravel  along  at  a 
depth  of  as  much  as  200  fathoms  and  more.  You  have  the  tide  and  yon  have 
the  heavy  gales,  and  I  think  it  is  extremely  difficult  to  limit  movement  to  any 
partionlar  depths  in  any  particular  place  unless  we  know  more  about  the  effect  of 
motion  of  the  sea  surface  than  we  do.  It  is  also  very  difficult  to  limit  the  depth 
at  which  the  eout  can  be  eroded.  Erosion  is  one  thing,  and  the  disturbance  and 
movement  downhill  of  the  eroded  material  is  another.  A  continental  slope  may 
be  built  up  to  a  very  great  depth  merely  by  moving  the  fine  materiaL  1  think 
Dr.  Nansen  refers  to  that  in  his  book,  but  I  understand  he  rather  wishes  to  limit 
it  to  depths  which  I  believe  are  very  much  exceeded. 

Sir  John  Mubbat  :  If  I  might  ask  a  question,  I  should  like  to  know  if  Dr. 
Nansen  attributes  any  effect  on  coast-lines  to  the  different  heights  of  the  tide  at 
various  parts  of  a  ooast-line.  Take  the  Bay  of  Fundy,  for  instance,  where  the 
tide  rises  to  an  enormous  height,  but  not  nearly  so  high  at  the  opening  of  the 
bay. 
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Mr.  A.  Stbahan  :  I  may  say  that  when  I  entered  this  room  I  thought  there  would 
be  some  subjects  on  which  I  should  be  unable  to  agree  with  Dr.  Nansen,  but  I  am 
left  with  the  impression  that  he  has  established  many  points.  One  difidculty  I 
haTe  is  in  believing  that  so  large  an  amount  of  eroeion  can  have  taken  place  in  so 
recent  a  period,  for  I  understand  that  the  coastal  shelf  has,  in  his  opinion,  been 
eroded  in  immediately  pre-glacial  times.  Now,  in  our  own  case,  in  the  south-west 
of  England  we  have  a  {ff^e-glaoial  and  a  post-glacial  coast,  both  visible  at  the 
present  moment,  and  the  amount  of  erosion  which  has  taken  place  between  the 
two  is  inconsideraUe.  On  the  other  hand,  those  two  shore-lines  prove  a  point 
which  I  think  will  be  of  great  interest  to  him.  They  prove  that  the  elevation 
of  the  land  above  the  sea  is  the  same,  within  a  few  feet,  now  as  it  was  in  pre¬ 
glacial  times.  The  amount  of  erosion  required  to  produce  a  coast  platform  may  be 
enormous,  and  may  result  from  renewal  of  erosion  at  different  periods.  Under  our 
feet  at  this  moment  we  have  such  a  platform,  at  a  depth  varying  from  1000  to  1200 
feet.  That  platform  is  nearly  horizontal,  so  nearly,  indeed,  that  an  express  train 
could  run  over  it  in  any  direction.  It  gradually  rises  to  the  west,  and  comes  into 
view  in  Somerset,  and  forms  Cornwall,  Devon,  and  parts  of  South  Wales.  There 
we  can  see  what  the  nature  of  the  platform  is.  It  is  composed  of  old  folded  rocks, 
turned  up  and  fractured  in  every  direction,  but  planed  off  to  a  level,  and  upon  that 
platform  rest  the  Oolites  and  the  Trias  and  various  other  secondary  rocks,  more  or 
less  horizontally.  In  the  one  case  they  have  been  washed  off  it,  but  under  the  east 
of  England  they  still  remain  upon  it,  to  a  depth  of  1200  or  1300  feet.  Now,  the  point 
is  that  that  platform  is  inclined ;  it  is  100  or  200  feet  above  the  sea-level  in  the 
west  of  England,  and  is  from  1800  to  2000  feet  below  that  level  under  parts  of  the 
east  of  England.  This,  and  the  fact  that  the  platform  resulted  from  erosion 
dnring  a  succession  of  joriods,  seem  to  me  points  which,  on  Dr.  Nansen’s  theory, 
require  consideration.  I  will  not  detain  you  any  longer,  except  to  express  my  sense 
of  the  high  suggestiveness  of  Dr.  Nansen’s  paper. 

Mr.  UuDLESTOK :  I  am  afraid  I  cannot  add  anything  to  the  discussion  beyond 
expressing  my  thanks  as  a  geologist  to  this  distinguished  oceanographer  for  the 
very  valuable  information  be  has  given  us  all.  There  is  one  question  which 
I  would  venture  to  ask  of  him,  and  that  is  with  reference  to  his  sections  in  the 
Yarangcr  fiord.  I  gathered,  as  far  as  I  could  understand,  that  in  the  case  of  coast- 
platform  the  cutting  away  of  the  hard  rocks  is  equivalent  to  the  accumulation 
of  terraces  at  other  areas  on  the  coast,  and  I  should  wish  to  have  an  explanation  as 
to  how  far  that  coincides  with  the  section  which  he  showed  us  of  the  Yaranger 
fiord  itself.  The  coast-platform  is  represented  as  being  100  feet  below  the  level  of 
the  sea,  whereas  some  of  the  terraces  on  the  Yaranger  fiord,  as  we  know,  are  300 
feet  above  the  sea-level.  That  is  a  point  which  might  require  some  little 
explanation. 

Prof.  Hull  :  I  am  obliged  to  you  for  giving  me  the  opportunity  of  hearing  Dr. 
Nansen.  I  had  not  the  privilege  of  making  his  acquaintance  when  he  was  in  this 
country  on  former  occasions,  and  am  delighted  to  meet  him  now  and  to  congratulate 
him  on  the  completion  of  that  magnificent  work  which  he  has  been  carrying  out  in 
the  Arctic  Regions.  I  must  say  the  description  of  the  polar  sea  is  a  perfect 
revelation  to  me.  When  I  was  engaged  in  tracing  out  the  isobathic  lines  indicat¬ 
ing  the  continental  shelf  along  the  coast  of  the  British  Isles  and  Europe,  I  never 
dreamed  that  we  should  have  its  representative  so  wonderfully  developed  as  it  has 
been  shown  to  be  by  the  author  of  this  paper  in  the  polar  sea.  This  marvellous 
continental  shelf  is  certainly  one  of  the  most  extraordinary  physical  features  on  the 
face  of  the  Earth,  or  rather  below  the  waters  of  the  sea ;  and  the  interest  of  it  is  that 
it  is  really  a  very  modem  discovery.  I  do  not  know  that  in  any  of  the  old  books 
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on  physical  geography  we  should  see  the  continental  shelf  mentioned  at  all ;  but 
now  it  has  taken  a  position  which  will  oblige  geographers  in  the  future  to  recognize 
it,  and  give  it  its  fair  and  proper  place  amongst  the  physical  features  of  the 
globe.  I  need  not  say  that  I  feel  very  much  gratified  that  Dr.  Nansen  has  been 
able  to  yerify  the  existence  of  the  old  river  valleys  crossing  transversely  the  conti¬ 
nental  shelf  at  a  great  depth.  There  can  he  no  doubt  about  that  whatever ;  that 
he  has  found  them  in  the  Arctic  ocean  along  the  coast  of  Norway  completes  the 
evidence,  if  it  was  at  all  necessary  to  add  to  it.  I  would  only  like  to  add  a  word 
with  regard  to  one  particular  point  to  which  Dr.  Nansen  referred,  and  that  is  the 
marginal  depth  of  the  continental  shelf.  In  tracing  it  on  the  Admiralty  charts 
I  found  that  the  100-fathom  contour  very  nearly  corresponded  with  the  steep 
and  sudden  descent  of  the  platform  along  the  British  Isles;  but  on  tracing  it 
further  south  along  the  coast  of  France,  Spain,  and  Portugal,  it  seemed  to  go  down 
to  the  200-fathom  isobath.  It  was  very  clear  that  there  was  a  difference  in  the 
depth  of  the  continental  shelf  margin  to  the  north  and  to  the  south  of  the  English 
Channel. 

Dr.  Nansen  :  I  shall  try  to  make  a  few  remarks  in  order  to  answer  the  questions 
that  have  been  put  to  me.  With  regard  to  Sir  Archibald  Geikie’s  remarks  as  to 
the  age  of  the  continental  shelf,  I  certainly  quite  agree  with  him  on  that  point ; 
I  believe  the  shelf  is  of  very  old  formation.  Now,  it  depends  upon  what  one 
means  by  old,  but  in  order  to  define  it  more  accurately,  I  should  say  it  goes  back 
to  the  beginning  of  the  Tertiary  period  at  least 

Sir  Abohibald  Gbikie  :  Do  you  mean  for  all  the  world  over  ? 

Dr.  Nansen:  Not  all,  for  I  have  tried,  especially  on  Iceland,  to  trace  it  out 
where  we  have  the  best  opportunity  of  judging  the  age,  because  we  know  compara¬ 
tively  well  when  the  present  surface  of  Iceland  was  formed,  and  it  seems  to  go 
back  to  the  Miocene  period,  and  consequently  the  continental  shelf  of  Iceland  has 
been  formed  after  that  date.  Now,  the  continental  shelf  of  Iceland  is  perfectly 
the  same  as  the  continental  shelf  round  the  Fseroes  and  the  continental  shelf 
of  Norway,  and  it  is  crossed  in  a  similar  way  by  submarine  fjords.  The  fjords 
have,  however,  a  somewhat  different  character  from  those  of  Norway,  but  that  is 
simply  owing  to  the  nature  of  the  rock.  The  Iceland  fjords  have  exactly  the  same 
character  as  the  Finmarken  fjords;  they  have  broader  outline.  The  Finmarken 
ones  are  cut  in  sandstone,  and  the  Icelandic  in  basalt,  while  the  Norwegian  are  cut 
in  primary  rocks  and  have  quite  a  different  character.  The  submarine  Qords  have 
also  perfectly  different  characters.  In  the  primary  rocks  they  have  deep  hollows 
in  their  inner  parts,  going  down  to  660  fathoms  in  the  Sogne  Qord,  and  in  the 
Hardanger  fjord  not  quite  so  much — 400  or  500  fathoms ;  while  in  the  Finmarken 
fjords,  as  well  as  in  the  Icelandic  Qords,  we  find  comparatively  small  depihs  along 
the  whole  of  the  Qords.  But  in  spite  of  this,  the  surface  of  the  continental  shelf  is 
very  nearly  standing  at  the  same  depth  in  these  different  regions.  Now,  I  will  at 
once  refer  to  the  questions  asked  by  Sir  John  Murray  and  Prof.  Hull  and  some 
others,  about  what  we  are  to  call  the  margin  of  the  continental  shelf.  This  margin 
is  a  very  difficult  thing  to  define,  because  its  depth  differs  much,  and  in  most  places 
we  have  several  levels.  If  we  go  to  Iceland,  for  instance,  we  find  the  continental 
shelf  traversed  by  broad  submarine  valleys,  and  the  level  of  the  shelf  edge  is  deeper 
off  these  broad  valleys  than  it  is  between  them.  The  ridges  between  the  sub¬ 
marine  valleys  traversing  this  shelf  have  certunly^a  tendency  to  approach  a  depth 
of  about  100  metres,  that  is  50  fathonis,  and  actually,  I  think,  we  have  to  place 
the  upper  level  of  the  continental  shelf  of  Iceland  very  nearly  at  60  or  60  fathoms. 
I  believe,  also,  that  the  continental  shelf  of  Great  Britain  has  a  tendency  towards  a 
similar  level.  Tou  have  off  the  north-west  coast  of  Scotland,  composed  of  primary 
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rock,  a  bank  or  a  platform  with  the  general  floor  standing  at  about  40  fathoms 
mean  level,  and  the  edge  very  nearly  at  about  50  fathoms.  The  best  way  of 
settling  where  you  have  the  shelfs  edge  is,  not  to  trace  it  on  the  map,  but  to  trace 
it  on  sections,  where  the  vertical  scale  is  much  exaggerated.  Now,  for  instance, 
taking  a  section  from  Ireland  to  the  Porcupine  bank  (referring  to  diagram),  we  And 
that  only  a  short  distance  from  the  coast  the  sea-bottom  sinks  down  to  the  floor  of 
the  continental  shelf  at  about  50  or  60  fathoms ;  after  having  attained  this  depth 
it  slopes  extremely  gently  seawards  to  about  80  fathoms  (150  metres),  when  it 
again  descends  more  steeply  to  the  bottom  of  the  submarine  channel  inside  the 
Porcupine  bank.  Now,  1  say  the  place  where  this  slope  actnally  makes  an  angle, 
that  I  call  the  edge  of  the  continental  shelf,  and  that  place  is  situated  very  nearly 
between  70  or  80  fathoms,  and  the  Porcupine  bank  rises  to  almost  exactly  the 
same  level.  There  you  have  not  the  100-fathom  line  as  the  margin  of  the  conti¬ 
nental  shelf,  but  the  80-fathom  line  would  be  nearer.  If  we  go  south  of  Ireland, 
there  are  a  great  many  banks  with  depths  about  50  fathoms  or  even  less,  and  with 
depressions  and  channels  in  between. 

Prof.  Hull:  I  think,  if  you  would  pardon  me  for  a  moment,  that  is  the 
channel  of  the  old  river  valley. 

Dr.  Nansen  :  Yes,  but  these  banks  are  remnants  of  the  old  continental  shelf, 
and  they  indicate  the  original  level  of  that  shelf.  I  may,  as  examples,  mention 
the  Great  Sole  banks,  the  Little  Sole  banks,  Gockbum  bank.  West  bank,  etc. 
There  we  have,  I  believe,  actually  traces  of  an  old  sea-level  situated  very  nearly  at 
50  fathoms.  That  is  the  top  of  those  banks,  and  they  are  all  situated  approxi¬ 
mately  on  the  same  level,  and  in  between  are  broad  channels  which  are  also  at 
certain  levels,  but  I  believe  that  these  channels  have  come  afterwards,  and  I 
believe  these  banks  are  actually  the  last  remains  of  an  old  platform  which  has  to 
a  great  extent  been  cut  down  to  a  lower  level.  North  of  Scotland  the  edge  of  the 
continental  shelf  is  hardly  anywhere  situated  near  100  fathoms — it  is  much  nearer 
60  or  70  fathoms,  and  I  just  mentioned  the  high  platform  off  the  north-west  coast, 
on  which  a  great  many  rocky  islands  rise  above  present  sea-level. 

Prof.  Hull  :  That  is  carrying  out  what  I  was  saying. 

Dr.  Nansen  :  Just  so ;  that  is  the  same  thing  as  in  Norway.  Actually  the 
depth  of  the  margin  of  the  continental  shelf  differs  to  a  great  extent  with  the 
geological  structure  of  the  coast ;  that  is  a  very  important  point  to  me.  It  shows 
that  at  those  places  the  continental  shelf  cannot  be  altogether  built  up  by  loose 
materials,  but  some  part  of  it  must  have  been  formed  by  erosion.  If  tiiat  is  the 
case,  that  it  has  been  cut  by  erosion  in  solid  rock,  we  are  obliged  to  accept  the 
fact  that  the  shelf  has  not  been  formed  at  present  sea-level,  but  at  a  lower  sea-level, 
for  whatever  we  mean  about  waves  and  currents  it  is  impossible  to  accept  the 
theory  that  currents  or  waves  wonld  be  able  to  erode  solid  rock  to  any  great  depth 
below  the  sea  surface,  except  on  such  very  exceptional  places  as  Sir  John  Murray 
mentioned.  I  admit  that  there  is  a  possibility  that  strong  currents  may  erode 
to  greater  depths  than  waves.  I  have,  however,  constructed  a  current  metre  for 
measuring  the  currents  on  the  sea-bottom,  and  I  have  made  observations  with 
it  on  many  and  very  exposed  places.  I  found  that  at  depths  of  abont  70  metres 
(40  fathoms),  and  2  feet  above  the  bottom,  the  velocity  of  the  currents  was  no 
more  than  5  or  6  centimetres  per  second.  It  is  impossible  to  believe  that  rooks 
could  be  eroded  by  water-movements  like  that,  which  are  not  even  able  to  move 
ordinary  fine  sand.  If  you  examine  the  surface  of  the  continental  shelf  of  Norway, 
you  can  easily  see  where  the  current  is  sufficiently  strong  to  erode  and  where  it  is 
not,  because  the  material  changes  with  the  position — the  higher  parts  are  only 
gravel,  the  lower  parts  are  fine  sand ;  and  the  lowest  part  is  clay  mixed  with  sand. 
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and  the  very  lowest  is  almost  purely  clay.  We  come  to  the  conclusion  that  the 
movements  of  the  water  disturb  the  sediments  on  the  bottom  at  depths  approaching 
100  fathoms  or  even  more,  but  that  is  on  the  most  exposed  submarine  hills.  If 
you  have  a  great  submarine  plain,  as,  for  instance,  the  platform  of  the  North  sea, 
yon  will  find  clay  even  at  smaller  depths  than  that.  But  then,  I  think,  it  is  quite 
impossible  to  imagine  that  the  submarine  erosion  should  be  able  to  cut  down 
a  platform  or  a  shelf  in  bard  rock  down  to  50  or  100  fathoms.  It  is  perfectly 
impossible,  in  my  opinion.  I  think  that  the  blocks  Sir  John  Hurray  spoke  about 
on  the  Wyville  Thomson  ridge  are  fairly  easy  to  explain.  We  had  an  ice^p 
covering  Scotland,  and  we  had  an  ice-cap  covering  the  Fseroes ;  the  blocks  may  have 
been  carried  to  their  present  localities  either  by  the  glaciers  themselves  or  more 
probably  by  icebergs.  I  do  not  think,  however,  we  could  accept  the  theory  that 
the  Wyville  Thomson  ridge  was  altogether  built  up  of  mor^e  material.  If  that 
was  possible,  it  would  certainly  be  easy  to  accept  the  theory  of  its  erosion  at 
present  sea*level,  for  a  ridge  composed  of  loose  materials  is  comparatively  easily 
washed  away.  So  far  I  have  only  touched  upon  the  remarks  made  about  the 
formation  of  the  continental  shelf.  I  tried  to  express  myself  as  clearly  as  possible 
that  I  believed  the  continental  shelves  are  formed,  not  only  by  erosion,  bat  also  by 
coastal  deposition  of  waste.  I  think  they  are  greatly  formed  by  a  co-operation  of 
both  these  processes,  and,  consequently,  I  do  not  believe  that  all  the  continental 
shelves  of  the  world  are  cut  in  solid  rock ;  many  of  them  may  be  to  a  very  great 
extent  built  up  of  coastal  deposits.  And  now  with  regard  to  the  theory  of  isostacy 
and  the  cause  of  the  vertical  oscillations  of  shore-line,  I  can  only  say  that  I  do 
believe  that  the  load  on  the  Earth’s  crust,  or  the  removal  of  the  load,  would  cause 
movement  of  that  crust  exactly  in  the  same  way  as  it  does  with  an  ice-crust  on  the 
sea.  I  cannot  find  any  other  explanation  to  account  for  the  strange  fact  that  the 
coast  platform  of  Norway  has  actually  been  depressed  and  submerged  to  a  very 
different  extent  at  different  places,  bat  has  again  in  post-glacial  time  risen  to  its 
original  level  everywhere,  and,  moreover,  it  has  been  the  more  depressed  the  further 
away  from  the  margin  of  the  continental  shelf.  As  to  Sir  John  Murray’s  question 
whether  it  was  possible  to  accept  a  theory  that  a  rise  of  the  elevated  shore-lines 
towards  the  interior  of  the  Qords  could  not  have  been  caused  by  different  tides,  the 
tides  being  much  higher  in  the  iimer  part  of  the  fiords  than  near  their  entrance,  I 
think  it  is  sufficient  to  remind  Sir  John  Murray  that  the  difference  in  the  height  of 
the  raised  shore-lines  in  the  same  fiords,  between  their  entrance  and  their  bottom, 
may  be  somethiog  like  from  300  to  600  feet.  And  besides,  you  never  find  much 
tide  in  the  Norw^ian  fjords ;  they  are  very  different  from  the  Fundy  bay.  In 
these  narrow  fiords  the  tide  is  almost  killed.  We  have  no  other  way  to 
explain  the  gradual  rise  of  the  raised  shore-lines  towards  the  central  part  of 
the  land,  than  by  accepting  a  different  vertical  movement  of  the  crust.  It  has 
been  pointed  out  that  the  continental  shelf  was,  of  course,  formed  long  periods 
before  the  coast  platform.  I  never  said  that  the  continental  shelf  could  be  of 
glacial  formation,  but  I  do  believe  that  the  coast  platform  has  to  a  great  extent 
been  formed  during  or  between  glacial  periods,  because  we  hardly  find  it  in 
countries  which  have  not  bad  an  ice  age.  We  find  it  along  the  Norwegian 
coast,  we  find  it  on  Spitsbergen,  we  find  it  on  Iceland  to  some  small  extent, 
and  we  find  it  well  developed  on  the  west  coast  of  Greenland,  and  I  believe  we 
find  it  on  the  Newfoundland  coast;  but  farther  south  we  find  very  little  of  it, 
and  I  think  that  is  an  indication  that  it  may  have  had  something  to  do  with  the 
glaciation  of  the  land.  As  to  the  ancient  geological  pliuns,  I  may  say  that  I  have 
not  attempted  to  give  any  explanation  of  them.  I  have  only  spoken  of  the  plains 
now  existing  and  the  surface  of  the  Earth  as  we  see  it  to-day.  Of  course  during 
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ages  many  changes  have  taken  place  of  which  we  know  nothing.  Those  old 
geological  plains  have  hitherto  often  been  explained  as  plains  of  marine  denudation. 

I  must  admit  I  do  not  believe  in  the  formation  of  extensive  plains  in  that  way ; 

I  do  not  believe  that  a  plain  of  marine  denudation  can  be  formed  on  a  coast  of  solid 
rock  which  has  not  been  deeply  dissected,  because  if  you  imagine  that  the  land 
were  gradually  sinking,  and  this  plain  was  being  formed  with  a  gentle  slope  no 
greater  than,  for  instance,  that  of  the  continental  shelf,  which  is  only  a  few  minutes, 
it  is  impossible  that  waves  could  travel  far  across  such  a  submerged  shallow  plain. 
The  waves  would  simply  be  killed  near  the  outer  margin  of  the  plain,  and  you 
would  see  the  opposite  thing  go  on ;  you  would  see  building  up  of  beaches  instead 
of  the  formation  of  a  plain.  If  wo  should  get  an  extensive  plain,  it  would  require 
many  &vourable  conditions  and  a  great  number  of  vertical  oscillations  of  the  shore* 
line,  and  even  then  we  could  not  get  a  nearly  horizontal  plain  sloping  only  a  few 
minutes ;  the  plain  thus  formed  by  marine  denudation  on  a  not  dissected  coast  must 
slope  many  degrees.  Mr.  Huddleston,  I  believe,  referred  to  the  Hardanger  Qord  ? 

Mr.  Huddlestoh  :  No ;  the  Yaranger  Qord. 

Dr.  Nansen:  I  did  not  speak  about  the  Yaranger  fjord,  but  the  Hardanger. 
The  Yaranger  Qord  is  of  a  very  different  type.  The  terraces  must  be  distinguished 
from  the  coast  platform,  as  they  are  very  different  formations  from  the  same  lato 
period  as  the  raised  beaches  and  shore-lines.  They  were  formed  long  after  the 
coast  platform,  while  this  was  submerged  in  post-glacial  times,  and  they  were 
raised  to  much  greater  heights;  we  may  find  them  at  even  some  hundred  feet 
above  that  of  the  coast  platform. 

That,  I  think,  is  all  1  have  to  say,  except  to  thank  yon  for  the  patience 
with  which  you  have  listened  to  my  explanations.  I  wish  particularly  to  express 
my  most  hearty  thanks  to  the  Council  of  the  Royal  Heographical  Society 
for  this  opportunity  they  have  given  me  of  bringing  my  conclusions  before 
so  many  distinguished  scientific  men  who  have  made  so  many  important  dis¬ 
coveries  in  geology  and  geography.  I  also  take  the  opportunity  to  thank  you 
for  the  great  sympathy  shown  me  in  my  work  in  many  ways  by  the  Royal 
Geographical  Society,  and  I  can  assure  you  there  is  no  place  in  the  world  to  which 
I  like  to  go  better. 

The  Pbesioent  :  I  think  we  may  take  this  opportunity  of  congratulating  Dr. 
Nansen  on  the  appearance  of  those  splendid  volumes  giving  the  scientific  results  of 
his  great  Arctic  Expedition.  He  has  not  been  with  us  since  we  received  them.  I 
think  the  meeting  will  also  wish  to  express  its  sense  of  the  great  value  of  Dr. 
Nansen’s  investigations,  some  of  the  results  of  which  he  has  given  us  this  after¬ 
noon  in  a  most  interesting  paper,  which  was  followed  by  an  important  discussion. 
I  now  propose  that  we  all  pass  a  very  hearty  and  con^  vote  of  thanks  to  Dr. 
Nansen  for  this  most  interesting  address. 

Dr.  John  S.  Owens  sends  the  following  statement  with  reference  to  Dr. 
Nansen’s  paper ; — 

Referring  to  Dr.  Nansen’s  theory  as  to  the  causation  of  the  “  coastal  shelf  ” 
being  connected  with  the  intermittent  loading  and  unloading  of  the  Earth’s  crust 
by  the  ice-cap,  I  should  like  to  draw  attention  to  the  following  evidences  of 
fiexibility  in  the  Earth’s  crust  which  support  this  view. 

M.  d’Abbadie,  who  erected  a  delicate  nadirane  within  a  quarter  of  a  mile  of  the 
Bay  of  Biscay,  found  that  in  243  out  of  359  observations  the  pool  of  mercury  was 
tilted  towards  the  sea  at  high  water  or  away  from  the  sea  at  low  water.  In 
the  remaining  cases,  where  this  was  not  observed,  the  tilting  was  probably  eclipsed 
by  greater  local  warping  of  the  soil  due  to  other  causes.  Prof.  Milne  says  that  in 


616 


SURVEYS  AND  STUDIES  IN  UGANDA. 


Japan  and  Germany  alow  changes  in  position  of  a  horizontal  pendulum  have  been 
recorded  as  accompanying  changes  in  barometric  pressure.  And  Prof.  Darwin 
speaking  of  the  effect  of  atmospheric  pressure  on  the  Earth’s  crust,  considered  that 
when  the  barometer  is  very  high  we  are  at  least  3  inches  nearer  to  the  Earth’s 
centre  than  when  it  is  very  low.  He  also  computed  that  with  the  ebb  and  &ow  of 
the  tide  along  a  shore  like  that  of  Europe,  there  is  a  depression  of  the  sea-bed  under 
high  water  and  an  elevation  under  low  water,  due  to  the  loading  and  unloading  of 
the  crust,  and  a  corresponding  tilting  of  the  land  surface  adjoining  towards  or 
away  from  the  sea ;  and  he  considered  that  this  tilting,  due  to  the  tide,  may  be 
detected  up  to  100  miles  from  the  coast.  Prof.  Milne  gives  the  following  instances 
of  alteration  of  level  due  to  varying  load  on  the  crust.  He  found,  while  experi¬ 
menting  with  a  pendulum  in  Tokyo,  that  the  emptying  of  a  well  101  feet  away 
from  the  pendulum  station  of  about  2  tons  of  water  produced  a  tilt  of  1‘36  second. 
He  also  found  that  a  horizontal  pendulum  at  Shide,  in  the  Isle  of  Wight,  oriented 
north  and  south,  invariably  crept  round  towards  a  valley  on  the  west  at  time  of 
rain,  owing  to  the  loading  of  this  valley  by  the  water,  and  he  further  says  “  on  a 
hill,  change  of  level  may  be  due  to  the  accumulation  of  moisture  acting  as  a  dead 
weight  in  the  valley  below.”  Mr.  H.  G.  Russell,  when  testing  the  Kater  pendulums 
at  Sydney,  proved  conclusively  that  even  the  addition  of  a  small  weight  produced 
a  measurable  depression  of  the  crust ;  a  man  and  a  boy  standing  near  a  delicately 
adjusted  pendulum  producing  large  de&ections,  and  that  produced  by  a  7-lb.  weight, 
being  quite  appreciable.  Prof.  Turner  and  Prof.  Milne  measured  at  Oxford  the 
deflection  produced  in  a  pier  by  a  man  and  two  boys  moving  to  different  parts 
of  a  floor,  covered  by  concrete,  round  the  base  of  the  pier.  A  horizontal  pendulum 
may  be  set  swinging  by  standing  near  the  base  of  its  pier ;  and,  more  remarkable 
still.  Prof.  Milne  says  it  can  be  adjusted  by  shifting  the  position  of  a  10-lb.  weight 
on  the  concrete  floor  carrying  the  pier. 

All  these  deflections  are  small,  but  they  are  produced  by  small  weights,  and  seem 
to  indicate  a  certain  susceptibility  to  depression,  or  flexibility  in  the  Earth’s  crust, 
which,  under  a  great  weight  like  that  of  a  thick  ice-cap  applied  for  a  long  period, 
might  amount  to  a  considerable  quantity. 
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The  most  important  physical  feature  in  the  area  surveyed  west  of 
the  lake  is  the  Kagera,  the  largest  river  running  into  Lake  Victoria.  It 
rises  a  long  way  south  near  the  northern  end  of  Lake  Tanganyika,  and 
flows  nearly  directly  north  as  far  as  the  1st  parallel  south  latitude.  It 
then  turns  abruptly  eastwards,  and  follows  the  first  parallel  more  or  less 
closely  until  it  reaches  the  lake  just  north  of  Mizinda  harbour.  As  far 
as  the  Mihingame  rapids,  about  70  miles  from  the  lake,  its  course  is 
obstructed  by  a  few  falls,  slight  rapids,  and  rooks.  From  the  Mihingame 
rapids  to  its  month  it  is  easily  navigable  for  a  launch  or  small  steamer. 

•  Contiuned  from  p.  497.  In  the  November  number  of  the  Journal,  the  illustration 
on  p.  483  is  from  a  photograph  by  Dr.  Hodges ;  on  p.  485,  by  Captain  Dugpnore,  n.ao. ; 
on  p.  487,  by  Colonel  Coles,  C.M.B.,  n.ao. 
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The  chief  obstacles  in  the  tipper  part  are  the  Ainran  cascades,  the  Kausori 
falls,  and  the  Mihingame  rapids.  At  the  Ammn  cascade  the  riTer 
contracts  to  a  breadth  of  about  40  yards,  and  dashes  over  some  rooks  into 
a  broader  pool  20  feet  below.  Just  above  the  Eansori  falls,  which  are 
about  a  mile  above  Ksongezi,  the  river  is  divided  by  two  beautifully 
wooded  islands  into  three  channels ;  each  of  these  has  a  fall  or  two  of 
its  own,  hidden  by  tbe  overhanging  trees.  Just  below  the  islands  the 
river  reunites  and  jumps  over  a  ledge  of  rooks  6  feet  in  height,  forming 
a  pretty  fall  into  a  broad  pool.  The  Mihingame  rapids  are  quite  short, 
and  the  fall  is  only  about  5  feet.  The  width  of  clear  water — about  100 
yards  in  the  part  surveyed — is  maintained  with  curious  regularity  all 
this  way.  On, each  side  all  the  way,  too,  is  a  belt  of  papyrus,  varying 
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from  a  few  feet  to  some  hundreds  of  yards  in  width,  making  the  water 
difficult  of  access  except  at  a  very  few  points.  Where  the  river  flows 
through  the  trough*like  valleys  between  the  Ankole  and  Karagwe 
mountains  it  has  cut  a  deep  bed  for  itself,  the  cliff-like  banks  on  each 
side  being  sometimes  70  feet  in  height.  Beyond  this  to  the  lake  tbe 
banks  gradually  get  flatter.  The  depth  near  the  lake  is  about  18  feet, 
and  the  discharge,  which  I  measured  about  half  a  mile  from  the  mouth, 
was  calculated  by  Sir  William  Garstin  to  be  about  143  cms.  per  second. 

Practically,  the  only  afiluents  which  bring  the  Kagera  any  water  are 
the  Kakitumba  on  the  left  bank,  and  the  Ngono  on  the  right.  The  former 
is  made  up  by  the  Bufua,  which  comes  from  Lake  Earenge,  and  the 
Eachwamba.  •>  In  the  rainy  season  it  has  a  width  of  about  30  feet,  and  a 
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depth  of  from  8  to  10  feet.  The  Ngono  is  about  60  feet  wide,  6  feet 
deep,  and  has  a  current  of  about  a  mile  per  hour. 

The  absence  of  surface  water  is  very  peculiar,  and  leads  to  the  sugges¬ 
tion  that  much  of  the  drainage  must  be  subterranean.  It  rains  a  good 
deal,  and  the  yegetation  is  never  withered,  although  every  watercourse 
may  be  quite  dry. 

Just  west  of  the  Karenge  lake  is  the  Ruakatenge  swamp,  practically 
on  the  watershed  between  the  Kagera  and  Lake  Albert  Edward.  The 
KaheDji,or  Chombo,  which  flews  from  Eazara  into  Lake  Albert  Edward, 
is  often  a  considerable  stream,  as  Captain  Hannan  once  found  to  his 
cost,  for,  returning  from  work  after  dark,  he  was  carried  away  and 
almost  drowned.  He  had  to  spend  the  night  on  the  oo^d,  cold  ground 
in  his  wet  clothes,  looking  at  his  comfortable  camp  only  100  yards  off 
across  the  stream. 

The  curious  big  swampy  streams  in  the  Kuchigga  mountains  drain 
into  the  Chombo.  One  of  these  merits  description. 

In  such  steep  mountains,  and  at  such  an  elevation,  it  would  be 
reasonable  to  expect  an  important  drainage  artery  to  take  the  form  of  a 
turbulent  river,  rushing  over  rocks  with  frequent  cascades  and  falls. 
The  Kaniamagogo,  however,  is  an  extraordinary  swamp.  In  some 
respects  its  course  resembles  that  of  a  glacier.  Were  it  not  for  the 
consideration  that  no  impacting  of  the  vegetable  matter  appears  to 
occur  at  any  point,  as  might  be  the  case  if  any  general  flow  of  the  mass 
were  taking  place,  it  would  seem  that  the  whole  of  this  deep  mud  must 
be  slowly  flowing  or  oozing  away  in  a  north-westerly  direction.  In  spite 
of  the  frequent  heavy  rain  over  this  region,  no  apparent  stream  exists, 
except  near  its  junction  with  the  Chombo,  and  there  is  only  one 
small  patch  of  open  water.  I  had  the  mud  probed  in  various  direc¬ 
tions,  but  the  longest  sticks  we  could  procure  or  join  together  passed 
downwards,  meeting  with  no  resistance  as  far  as  they  could  reach. 
The  surface  is  covered  with  a  dense  growth  of  reeds,  in  some  places 
papyrus.  The  natives  cross  it  at  certain  points  by  jumping  from  toft 
to  tuft  of  the  vegetation.  In  spite  of  all  statements  to  the  contrary, 
I  found  it  easy  to  construct  an  efficient  causeway  across  it,  using 
bundles  of  reeds  and  grass  as  a  foundation  in  layers  on  the  surface.  The 
natives  on  either  side  had  never  made  anything  of  the  same  sort  for 
themselves.  This  may,  perhaps,  be  owing  to  ^eir  universal  lack  of 
social  cohesion,  which  prevents  anything  requiring  joint  effort  being 
undertaken.  Perhaps,  also,  it  may  be  because  on  both  sides  they  regard 
the  awkward  swamp  as  a  protection  against  each  other. 

The  Nyakafunzo  lake  or  swamp  and  Lake  Karenge  are  the  only 
sheets  of  water  of  any  size  in  the  area  surveyed.  The  former  is  com¬ 
pletely  choked  with  papyrus,  and  in  the  dry  season  contains  practically 
the  only  water  to  be  found  in  Bnkanga.  Lake  Karenge,  on  the  other 
hand,  is  a  very  pretty  little  lake,  perfectly  open,  with  grassy  banks. 
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several  tiny  islands,  and  clear  water.  Its  elevation  above  the  sea  is 
4500  feet. 

Looking  west  from 
the  shoree  of  Lake  Yio- 
toria,  the  country  appears 
for  the  first  15  or  20 
miles  a  vast  swamp,  out 
of  which  rise  isolated 
hills  4000  or  4300  feet 
above  the  sea.  It  seems 
quite  likely  that  the  lake 
really  covered  this  area 
not  very  long  ago.  The 
Eoki  hills  are  an  extra¬ 
ordinary  irregular  and 
tangled  mass  of  hills. 

They  have  knife-like 
ridges,  rounded  slopes, 
deep-clefted  ravines  so 
choked  with  vegetation 
that  it  is  impossible  to 
cross  them,  and  irregular 
valleys  running  in  all  di¬ 
rections.  Their  peculiar 
formation  made  the  work 
of  surveying  them  very 
laborious  and  slow. 

The  Ankole  and  Kara- 
gwe  mountains  are  simi¬ 
lar,  but  reach  elevations 
of  6000  feet,  compared 
with  the  5000  feet  of 
extreme  elevations  in 
Koki,  and  entailed  so 
much  the  more  climbing. 

The  Buchigga  mountains 
resemble  the  others  in 
formation,  but  reach  ele¬ 
vations  of  9000  feet. 

Just  outside  the  main 
chain  of  the  Buchigga 
mountains  lies  an  isolated 
hill  called  Ihunga,  a  very 
bold  and  striking  mass 
7165  feet  high.  This 
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mountain  plays  rather  an  important  part  in  the  boundary  delimitation 
work.  On  its  summit  are  the  last  beacons  of  the  British  and  Gierman 
Boundary  Commissions  Triang^ations,  and  also  the  beacon  furthest 
north  of  the  Qerman-Congo  Lake  Kivu  Boundary  Commissions.  From 
the  top  of  Ihunga,  on  a  clear  day,  the  view  in  all  directions  is 
splendid.  Far  away,  70  miles  to  the  south-west,  can  be  seen  the 
truncated  oones  of  some,  and  the  needle-like  points  of  other,  peaks  of 
the  volcanic  Mfumbiro  group.  Nearer,  35  miles  south-west,  lies  one 
single  great  sugar  loaf,  Muhavurra,  rising  above  the  other  mountains, 
like  Teneriffe  out  of  the  sea,  to  a  height  of  13,621  feet.  Northwards, 
across  the  basin,  where  Lake  Albert  Edward  is  known  to  lie,  I  saw 
Ruwenzori,  by  great  good  luck,  once,  and  once  only.  It  was  in  the 
evening,  and  the  clouds  hid  everything.  Suddenly  a  gap  opened,  and  a 
glorious  vision  of  snow-peaks,  blazing  crimson  in  the  setting  sun  as  if 
incandescent,  came  into  view.  Streaming  from  the  peaks  to  leeward  were 
clouds  looking  dark  and  smoky,  still  more  heightening  the  impression 
of  a  mountain  on  fire.  The  whole  seemed  to  be  fioating  high  up  in  the 
air.  For  five  minutes  only  the  view  lasted,  and  then  the  clouds  closed 
in  again.  Observations  were  taken  from  several  points  in  the  Survey  to 
a  peak  on  Buwenzori,  which  1  have  called  {)eak  “  B,”  in  recognition  of 
the  fact  that  Lieut.  Behrens  took  the  observations,  and  from  these  I  have 
computed  the  height  to  be  16,757  feet.  I  think  it  possible,  however, 
that  even  higher  peaks  may  be  found  further  north.  To  return  to  the 
view  from  Ihunga :  due  east  lies  the  valley  of  the  Eagera,  the  largest 
river  fiowing  into  Lake  Victoria,  consequently  the  original  Nile.  Not 
far  away  south-west  are  streams  joining  the  Congo  system.  The  scene, 
the  geographical  position,  the  inhabitants,  the  fauna  and  flora,  all  com¬ 
bine  to  strengthen  the  impression  that  about  here  lies  the  focus  of  Africa, 
the  point  where  north  and  south,  east  and  west,  may  be  said  to  meet. 

Near  Lake  Victoria,  in  Buddn  and  Koki,  the  population  is  almost 
entirely  Roman  Catholic  Baganda.  Bukanga  is  also  inhabited  by 
Baganda,  but  Mohammedans,  under  a  most  efficient  chief  named  Abdul 
Efiendi,  who  gave  us  more  assistance  than  any  other  along  the  boimdar}*, 
and  had  his  people  in  better  order  and  under  better  control  than  any 
other. 

Near  the  lake  the  isolated  hills  only  are  inhabited,  and  throughout 
the  country  the  natives  seemed  to  prefer  to  live  on  or  between  the 
steepest  hills.  The  change  in  the  population  from  Bnddu  to  Ankole 
became  apparent  on  reaching  Ngarama.  Bark  cloth  as  an  article  of 
dress  becomes  rarer,  and  the  natives  are  more  naked,  wearing  sometimes 
goatskins  on  their  shoulders  or  round  their  waists.  The  language  is 
difierent,  resembling  that  of  Unyoro ;  indeed,  they  are  often  referred  to 
as  Banyoro.  Their  huts  are  not  so  well  built  as  those  of  the  Baganda, 
and  bananas  are  less  and  lees  cultivated.  Bahima  types  in  face  and 
figure  are  more  frequently  met  with.  In  short,  it  is  at  once  evident 
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and  Kaobwamba  streams.  At  one  time  it  applied  to  tbe  whole  country 
now  called  Wiskatto,  Eazara,  Busbenyi,  Nomtarra,  all  Kisrebombo’s 
oonntry,  and  soutbern  Buampara  as  far  as  Nsongezi.  Tbe  Queen 
Niawingi,  now  a  decrepit  and  discredited  old  obieftainess,  is  said  to 
have  been  tbe  last  rnkr  of  Mpororo.  Sbe  undoubtedly  onoe  possessed 
muob  influence,  partly  due  to  superstitious  fear.  Sbe  claimed  tbe  power 
of  intercourse  with  tbe  spirit  world,  and  surrounded  berself  with 
muob  mystery.  Sbe  liyed  completely  bidden  in  a  but,  from  wbiob  sbe 
was  supposed  never  to  emerge.  When  approached  for  any  purpose, 
tbe  replies  to  questions  were  given  in  a  high,  squeaky  voice,  intended  to 
be  accepted  as  the  voices  of  spirits.  This  queen  lived  latterly  in  the 
Shagasba  valley  at  the  edge  of  tbe  Buobigga  mountains* 


that  this  people  is  a  different  one.  Tbe  chief  of  Buampara  is  Ihibara, 
an  intelligent  Boman  Catholic  Mganda. 

In  Eisrebombo’s  country — Mpororo,  Dubama,  Bufua,  Eahenda,  and 
Eavungo — commences  tbe  mixture  of  tbe  ruling  Bahima  aristocratic, 
cattle-owning  tribe,  with  tbe  agricultural  Babororo.  This  distribution 
of  races  continues  through  Lugarama’s  country,  Wiskatto  and  Eazara 
to  tbe  eastern  half  of  Makaburi's  country,  Buzumbum,  and  close  up  to 
tbe  eastern  edge  of  tbe  Buobigga  mountains.  It  is  a  curious  and 
interesting  oombination.  The  Babororo  are  tbe  original  inhabitants  of 
Mpororo,  a  name  now  confined  to  the  small  area  between  tbe  Eagera 
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The  Bahororo  natives  live  in  untidy,  badly  built  huts.  They 
cultivate  very  indiistriously,  exchanging  produce  with  the  Bahima  for 
milk,  butter,  etc.  They  do  not  keep  chickens,  and  eggs  in  this  part  of 
the  world  are  impossible  to  obtain.  They  have  a  few  goats,  but  no 
cattle,  which  are  the  exclusive  property  of  the  Bahima.  The  Bahororo 
are  a  quiet,  inoffensive  race,  rarely  seen  with  arms  in  their  hands,  and 
usually  dress  in  skins. 

Next  to  Mpororo,  westwards,  lies  the  district  known  as  Rushenyi, 
under  the  Bahima  chief  Mnhumuz.  From  the  edge  of  the  hills  to  the 
Rufna  this  district  is  open,  undulating,  and  grassy,  like  Mpororo.  Near 
the  hills  are  a  few  settlements,  and  some  cultivation  of  the  Bahoro ;  but 
the  open  country  is  quite  deserted,  except  by  large  herds  of  zebra, 
eland,  and  hartebeeste,  and  perhaps,  at  certain  seasons  of  the  year,  graz¬ 
ing  cattle.  South  of  Rushenyi  stretches  the  district  known  as  Norn- 
tarra,  under  the  chief  Katereya.  It  resembles  Rushenyi  in  all 
particulars. 

Westward  of  Rushenyi,  Eavungo,  and  Rnampara  come  the  districts 
under  the  Bahima  chief  Lngarama.  The  northern  larger  and  more 
important  part,  Eazara,  lies  entirely  north  of  the  Rufna  stream 
and  the  Earenge  lake.  The  southern  part,  Wiskattu,  is  almost  all 
graiing  country,  though  in  it  are  some  hills  exceeding  6000  feet  in 
elevation. 

Wiskattu  contains  only  a  comparatively  small  number  of  Bohororo, 
and  a  small  extent  of  cultivation.  The  cattle  kraals  are,  however, 
numerous,  and  huge  herds,  numbering  thousands,  belonging  to 
Lngarama  and  his  Bahima  sub-chiefs,  are  to  be  seen  in  all  directions. 
In  Eazara,  on  the  other  hand,  the  proportion  of  cultivated  area  is  very 
great.  The  population  is  denser  here  than  in  any  other  part  visited  by 
the  Boundary  Commission. 

North  and  west  of  the  Eahenji  or  Chombo  lies  the  country  known  as 
Ruznmburu,  under  the  chief  Makaburi.  Makabnri  and  Lngarama  were 
the  two  chiefs  from  whom  we  were  led  to  expect  a  hostile  reception. 
I  had  been  requested  to  deal  with  these  two  men  by  Her  Majesty’s 
Commissioner  for  the  Uganda  Protectorate,  who  gave  me  a  free  hand 
in  the  matter.  Lngarama  I  saw  and  made  friends  with,  after  his  fears 
had  been  overcome.  Eventually  I  persuaded  him  to  go  to  the  Gb>vem- 
ment  station  of  Mbarara  with  Captain  Harman.  When  he  returned,  he 
came  to  me  in  great  delight,  and  said  his  heart  and  that  of  his  people 
were  now  stilL  Makabnri  I  was  unable  to  see  personally,  but  I  sent 
him  messages  and  presents.  I  received  civil  messages  in  reply, 
especially  after  he  had  heard  of  my  relations  with  Lngarama,  and  the 
treatment  this  chief  had  met  with.  Finally,  he  was  persuaded  by 
Lieut.  Behrens,  acting  under  my  orders,  to  accompany  him  to  Mbarara. 
Thus  good  relations  had  been  established  at  last  with  both  these  chiefs, 
without  the  necessity  of  firing  a  single  shot  It  was  a  matter  of  great 
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satisfaction  that  from  first  to  last  it  has  not  been  necessary  to  fire  a 
single  shot  anywhere  on  the  British  side  of  the  boundary. 

The  population  of  the  eastern  part  of  Rnznmbnrn  adjoining  Eazara 
is  very  similar  in  all  respects  to  that  of  Kazara.  The  Bohororo  form 
the  bulk,  as  there  are  not  many  Bahima  in  this  part.  The  area  is  not 
very  suitable  for  grazing,  and  is  much  taken  up  for  cultivation.  To  the 
west  of  Eazara  the  surfaoe  of  the  country  commenoes  a  general  slope 
towards  the  basin  of  Lake  Albert  Edward. 

The  Bahima  are  an  extremely  interesting  race  ;  obviously  intruders 
in  this  part  of  the  world,  their  origin  is  still  shrouded  in  mystery. 
Tall,  well-bred  looking,  and  naturally  intelligent,  they  devote  themselves 
wholly  to  their  cattle.  Their  villages  are  filthy  and  badly  built. 
Except  as  stock-raisers,  they  are  at  present  very  useless.  Although 
they  possess  huge  herds,  it  is  extremely  difBcult  to  induce  them  to  sell 
any  even  at  exorbitant  prices.  Cattle  have  for  them  a  peculiar  signifi¬ 
cance,  and  they  have  superstitions  fears  of  parting  with  them. 

In  time  to  come  the  Bahima  country  should  become  a  magnificent 
cattle  country,  with  a  large  industry  fostered  by  the  security  of  British 
rule. 

The  natives  of  Rnohigga  are  a  curious  mixture  of  the  Bantu  races 
of  Central  Africa.  They  call  themselves  Basiggi.  Among  them  are  a 
number  of  people  styled  Mugabe,  the  name  signifying  '*  those  seeking 
asylum,”  who  have  sought  refuge  here  from  some  persecution  in  Ruanda, 
near  Lake  Kivu.  The  Mngahe  are  externally  undistinguishable  from 
the  Basiggi.  All  are  a  very  wild,  savage-looking  people.  Men  of 
extraordinary  muscular  development  are  common  among  them.  They 
state  they  own  allegiance  to  no  chiefs,  each  man  or  head  of  a  small 
group  of  huts  acting  according  to  his  own  lighta  They  are  usually 
seen  carrying  arms  in  the  shape  of  spears  and  shields,  and  occasionally 
bows  and  arrows,  and  they  showed  at  first  great  suspicion  of  our 
intentions. 

All  the  natives  in  Ruohigga  build  untidy  thatched  huts  in  small 
groups  inside  zarebas.  They  cultivate  the  soil  with  great  assiduity ; 
beans,  Indian  corn,  peas,  millet,  pumpkins,  sweet  potatoes,  etc.,  are 
plentifully  produced.  The  language  spoken  by  these  people  is  a  Bantu 
tongue,  but  it  was  very  little  understood  by  the  Baganda  or  Ankole 
natives.  It  was  said  to  resemble  Kirnanda.  The  Basiggi  and  Mugahe 
keep  a  considerable  number  of  chickens,  goats,  and  cattle.  The  Bahima 
do  not  appear  to  penetrate  into  these  hills  at  all. 

In  German  territory  near  Lake  Yiotoria  the  natives  are  Bahaya  and 
Basiba.  They  resemble  the  Baganda  in  many  particulars,  but  appear 
a  more  vigorous,  cleaner,  and  superior  race  compared  with  the  Baganda 
of  Buddn.  The  large  number  of  sturdy  children  among  them  was  in 
marked  oontrast  to  the  few  rather  sickly  specimens  which  represented 
the  coming  generation  in  Southern  Bnddu.  Their  fields  were  very  well 
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oultivated,  and  the  produce  was  in  great  variety.  Missionary  effort 
has  not  been  so  sucoessfal  south  of  the  Kagera  as  north  of  the  river. 
Near  the  lake-shore  the  Basiba  natives  may  be  seen  wearing  a  singular 
dress  made  from  the  fibre  of  the  raphia  palm.  The  women  also  wear 
bark  cloth  and  rather  carious  puttees  of  bark  cloth  with  metal  rings. 
They  also  frequently  put  a  broad  band  of  a  strip  of  yellow  grass  round 
their  heads,  which  has  rather  a  striking  effect. 

Near  Kivumbern,  in  German  territory,  is  a  large  settlement  of  coast 
Arabs,  a  relic  of  old  slave-dealing  times,  probably.  It  was  quite  sur¬ 
prising  to  come  suddenly  on  the  large  settlement,  stretching  a  long  way 
up  and  down  the  river,  with  broad  streets,  well-built  rectangular  honses 
with  thatched  roofs,  large  gardens,  and  plantations. 

The  trees  near  the  lake-shore  are  large,  among  which  are  species 
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allied  to  the  gutta-percha  producing  trees  of  the  Malayan  peninsula. 
There  is  a  thick  undergrowth  of  shrubs,  and  the  trees  are  festooned  with 
numerous  species  of  woody  climbers,  of  which  many  display  conspicuous 
flowers  or  winged  fruits.  The  only  coniferous  tree  met  with  was  also 
found  here. 

A  closer  inspection  of  the  trees  revealed  parasitic  growths  and  epi¬ 
phytes,  orchids,  ferns,  and  a  cactaceous  plant  with  pendulous,  fleshy, 
cylindrical  stems.  At  the  mouth  of  the  Eagera  a  few  ambaoh  trees  make 
their  appearance  in  the  shallow  water.  Mimosa  shrubs  and  plants  of 
the  mallow  order  are  to  be  seen  on  the  sandy  banks  at  the  mouth  of  the 
Eagera.  At  the  edge  of  the  swamp  near  the  Eagera  are  large-leaved 
plants  of  the  ginger  order,  and  low  trees  allied  to  the  myrtle.  The 
swamp  itself,  besides  papyrus,  is  occupied  by  grasses  and  reeds,  with 
a  few  herbaceous  plants  displaying  conspicuous  flowers,  such  as  the 
balsams.  Near  the  edges  the  raphia  and  the  wild  date  palm  are  found. 

On  the  hills  the  natives  cultivate  many  kinds  of  bananas,  also  sweet 
potatoes,  yams,  ground-nuts,  oolocasia,  tobacco,  Indian  corn,  manioc, 
coffee,  and  bark  cloth  yielding  fig-trees.  Coffee  trees  are  to  be  seen  in 
great  numbers  in  every  plantation,  and  the  value  of  systematic  cultiva- 
tion^of  this^plant  at  once  suggests  itself.  On  the  hills,  also,  conspicuous 
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featureH  are  the  inagniiioent  isolated  inoense  trees,  with  their  rounded 
domes  of  dense  foliage  and  huge  stems.  Very  common  and  conspionous 
on  various  trees  is  a  parasite  with  dark-red  flowers,  allied  to  the 
mistletoe. 

Ten  miles  west  of  the  lake  commences  the  only  piece  of  real  virgin 
forest  met  with.  It  is  throughout  a  dense  virgin  forest,  and  almost 
impenetrable.  It  consists  of  very  large  trees  of  many  varieties,  which 
still  require  identification,  the  vegetation  generally  being  different  to 
that  of  Buddu  and  Uganda.  The  upper  parts  of  the  tall  trees  are 
festooned  with  a  light  greyish-green  mass,  hanging  in  long  streamers, 
and  giving  to  the  forest  a  very  fantastic  appearance.  When  these  long 
streamers  are  agitated  by  a  storm,  they  make  the  whole  forest,  seen  from 
one  of  the  hills  near,  look  like  a  rough  sea.  Again,  when  the  sun  is 
vertical  the  whole  forest  appears  dark,  but  when  the  sun  is  low  the 
general  effect  on  the  sunny  side  is  curiously  light.  The  large  trees  are 
bound  together  with  innumerable  lianas  and  creeping  plants.  Between 
the  stems  is  a  dense  tangled  mass  of  lesser  vegetation.  The  forest 
stands  to  a  great  extent  in  the  water  and  mnd  of  the  swamp.  A  singular 
feature  of  it  is  the  abruptness  with  which  it  commences  and  ceases  on 
the  plain.  The  grassy  swamp  or  open  country  reaches  to  the  mighty 
wall  of  trees,  which  continue  in  the  same  density  from  one  side  to  the 
other  of  the  mass.  There  is  no  smaller  wood  or  scrub  outside,  forming 
a  transition  from  the  open  plain  to  the  forest.  Inside,  the  silence  and 
gloom  are  accentuated  by  the  apparent  absence  of  animal  or  bird  life. 
There  are  some  herds  of  buffaloes  that  make  it  a  headquarters,  elephants 
visit  it  ocoasiooally,  monkeys  and  parrots  are  sometimes  seen,  and  a 
harnessed  antelope  now  and  then  appears  at  the  edge;  but  the  general 
impression  left  is  one  of  lifelessness. 

Specimens  of  the  prevailing  trees  could  not  be  obtained,  owing  to  the 
difficulty  of  marching  near  or  through  the  forest,  and  the  short  time 
which  was  spent  in  this  neighbourhood.  It  must  be  mentioned  that 
during  the  brief  inspection  which  was  possible  no  rubber  vines  were 
actually  seen.  On  the  fringes  of  the  forest  near  the  river,  but  especially 
south  of  the  river,  wild  date  palms  are  very  numerous. 

The  undulating  grassy  plains  in  Bukanga  are  dotted  with  ant¬ 
hills  crowned  with  shrubs,  for  the  most  part  thorny  and  {>artially 
covered  with  succulent  and  fibrous  climbers.  On  the  slightly  higher 
ground  are  sprinkled  thorny  acacias.  Among  the  shrubs  are  some, 
mostly  thorny,  capers.  Others  were  seen  allied  to  the  spindle-tree. 
Some  species  of  asparagus  were  numerous.  Most  conspicuous  among 
the  vegetation  were  huge  candelabra-formed  euphorbias,  standing  out 
round  and  black  and  supplying  a  positive  note  to  the  landscape. 

In  this  area  the  grass  grows  irregularly.  It  is  usually  less  than 
2^  feet  high,  except  in  the  valleys.  In  the  dry  season  it  is  burnt,  and 
at  the  l)eginniug  of  the  rains  many  bulbs  develop  brilliant  flowers. 
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which  show  to  great  advantage  on  the  short,  bright-green  grass.  A 
stumpy,  succulent  aloe  is  very  common.  Before  the  grass  is  burnt  this 
])lant  is  almost  hidden,  causing  one  to  stumble  in  the  most  irritating 
manner  if  one  leaves  the  path.  Numerous  vines,  ucually  succulent,  are 
also  to  be  seen.  The  large  kigelia,  with  its  strange  pods,  like  giant 
sausages  hanging  from  thin  ropes,  is  also  met  with  here,  though  it  does 
not  appear  in  the  damper  region  near  the  lake-shore. 

On  the  hill-sides  large  acacias  are  common,  also  three  species  of 
albizzia,  a  low  shrubby  gardenia,  and  a  protea.  On  one  hill  situated  in 
Bukanga  a  rubber  vine  (landolpbia)  abounded.  Among  the  Ankole 
hills  the  gullies,  seen  from  above,  are  a  remarkable  sight  from  the 
number  of  shrubs  they  harbour.  It  appears  that  the  fires  rarely 
penetrate  to  their  depths.  The  general  size  of  the  trees  throughout 
this  district  is  small.  Very  few  exceed  40  feet,  except  the  acacias,  and 
they  but  rarely,  except  along  the  deep  bed  of  the  Kagera  river.  Here 
a  tall  feathery  acacia  stretches  long  branches  up  to  heights  of  60  or 
70  feet.  Further  west,  in  the  ankole  mountains  in  Ruampara,  were  the 
masses  of  a  thorny  species  of  acanthus  with  mauve  flowers.  This  plant 
was,  in  places,  a  most  serious  obstacle  to  the  survey  work,  as,  when 
combined  with  tall  grasses  in  the  valleys,  it  formed  a  oompaot  mass 
exceedingly  difficult  to  pass  through.  On  each  side  of  the  Kagera 
river  itself  is  a  dense  strip  of  vegetation,  consisting  of  shrubs  and 
creepers  under  the  tall  green-stemmed  acacia  trees  referred  to  above. 
The  wild  date  palm  is  conspicuous  above  this  mass  in  places,  as  also  are 
certain  cactaceous  plants,  and  an  arborescent  s})eoies  of  aloe,  15  feet  or 
more  in  height,  terminating  in  a  oonspiouous  red  inflorescence. 

The  fringe  of  papyrus  at  the  water’s  elge  is  matted  with  the 
runners  and  tendrils  of  a  mauve  water-convolvulus.  Where  the  water 
is  sufficiently  stagnant,  two  species  of  water-lily  are  to  be  seen — 
the  one  purple  and  the  other  while;  both  extremely  handsome 
flowers. 

The  natives  in  Buddu,  Ngarama,  Ruampara,  and  westwards,  culti¬ 
vate  sweet  potatoes,  ground-nuts,  beans,  peas,  manioc,  a  little  maize, 
and  tobacco.  Yams  are  plentifully  cultivated  south  of  the  Kagera,  but 
not  north  of  the  river.  Bananas  are  little  cultivated  to  the  west  of 
Ngarama,  and  bark  cloth  fig-trees  coincide  with  the  cultivation  of  the 
banana.  In  Ruampara  the  plants  chiefly  cultivated  were  sweet  potato, 
manioc,  a  small  grain  called  talabun  or  wimbi,  and  castor-oil.  In 
the  gullies  in  the  valleys  of  the  hills  all  round  the  plains  shrubs  and 
trees  abound.  At  the  edge  of  one  swampy  stream  a  buttercup  was 
found. 

The  vegetation  of  all  this  district  continues  to  bear  the  same  general 
character  as  far  west  as  the  Ruchigga  mountains.  Here,  however, 
it  changes  very  abruptly  as  one  crosses  the  watershed  between  the 
drainage  systems  of  Lake  Yictoria  Nyanza  and  Lake  Albert  Edward. 
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The  altitudes  are  upwards  of  6000  feet.  Small  forests  of  bracken  fern, 
reaching  a  height  of  10  feet,  occur  at  the  tops  of  the  hills,  which  are 
further  well  wooded  with  various  species  of  the  Boraginse,  Sapindaoea:, 
MeliacesQ  and  other  orders,  but  no  acacias.  The  trees,  as  a  rule,  are  of 
no  great  size,  but  have  rough  bark  and  a  plentiful  covering  of  orchids, 
mosses,  and  lichens.  Almost  all  of  them  have  a  profusion  of  orchids, 
which  bear  witness  to  the  fact  that  the  mountain-tops  are  frequently 
enveloped  in  cloud,  and  that  the  rainfall  is  considerable.  Ground 
orchids  are  also  extremely  oommon.  The  grass  everywhere  is  short,  ' 
resembling  turf  in  England,  and  the  display  of  showy  flowers  is  very 
remarkable. 

Out  of  the  bracken  rises  a  species  of  Polygala  with  purple  flowers, 
and  a  coleus  of  candelabra -form  habit  with  dense  spikes  of  light-blue 
flowers  set  off  by  red  calyces  and  red  leaves  below  the  inflorescence. 
A  shrub  suggesting  broom  in  flower  is  oommon,  and  also  a  plant 
resembling  mullein.  Many  plants  can  be  at  once  recognized  as  closely 
allied  to  species  at  home.  Among  these  are  a  St.  John’s  wort,  a  clover, 
a  meadow  me  with  singularly  long  flower-stalks,  a  wild  geranium, 
a  vetch,  a  chickweed,  and  a  hounds-tongue,  closely  resembling  forget- 
me-not  ;  also  a  shrub  allied  to  heath.  The  lower  limit  of  the  giant 
lobelias  was  just  reached,  and  one  was  obtained  with  a  flower-spike 
5  feet  8  inches  in  length.  In  the  depths  of  the  deep  narrow  valleys, 
standing  in  the  cultivation  of  the  natives,  clumps  of  dark  green,  almost 
black,  dracaenas  were  conspicuous,  giving  a  weird,  old-world  touch  to 
the  scenery. 

On  the  return  journey  of  the  Boundary  Commission  three  weeks 
were  spent  on  Buvnma  island,  during  which  astronomical  observations 
were  being  made.  This  gave  an  opportunity  for  an  examination  of  the 
flora  of  the  island,  which  disclosed  many  points  of  very  considerable 
interest. 

The  island,  which  at  its  highest  point  is  about  600  feet  above  the 
level  of  the  lake — not  2000  feet,  as  has  been  stated — has  a  great  number 
of  plants  which  make  a  more  detailed  study  of  the  flora,  especially 
from  the  point  of  view  of  its  .economic  value,  a  matter  of  the  greatest 
interest  Such  a  study,  to  be  oomplete,  should  be  extended  over  the 
different  seasons  of  the  year,  as  an  examination  confined  to  one  portion 
of  the  year  must  necessarily  omit  a  large  number  of  plants  which 
flower  at  other  periods.  There  is  no  doubt,  however,  that  a  number  of 
plants  of  great  commercial  value  are  to  be  fotind  on  Bnvuma  island ; 
probably  also  on  the  other  islands  near  and  on  the  mainland  of  Usoga 
and  Uganda. 

It  is  impossible  to  refer  to  the  botanical  collections  in  closer  detail 
within  the  limits  of  this  paper.  It  is  sufficient  to  say  that  the  specimens 
included  a  large  variety  of  timber,  gum,  rubber,  drugs,  food,  oil,  fodder, 
and  fibre-producing  trees.  As  coffee,  and  probably  cotton,  cocoa,  and 
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kola,  do  very  well,  also  European  wheat  and  vegetables  in  Ankole,  the 
latter  fit  for  a  horticnltural  exhibition,  it  will  be  seen  that  the  agri- 
onltnral  possibilities  are  great.  The  collections  on  the  whole  indicated 
an  affinity  with  West  African  species — even  with  those  of  Angola  and 
Togoland.  Of  South  Africau  species  a  pappea,  a  ohtetaoanthus,  and  a 
pavetta  were  found,  which  have  not  before  been  collected  in  tropical 
Africa.  Several  orchids  found  near  the  western  boundary  correspond 
with  species  collected  by  Scott-BUliot  on  Rnwenzori  and  the  Man 
plateau.  Several  new  orchids  of  well-known  African  genera  were  found 
in  the  Ruchigga  mountains.  Some  species  of  lannea  were  found  which 
had  been  previously  collected  by  Stuhlmann  and  Fisher.  The  novelties 
have  been  found  chiefly  among  the  Gamopitalse  (35),  among  the  Folypi- 
talee  (15),  among  the  liliaceous  plants,  Amaryllidse,  and  orchids  (10). 
In  all,  sixty  plants  hitherto  unknown  to  science  were  discovered.  The 
collection,  for  which  the  whole  credit  is  due  to  Dr.  Bagshawe,  numbered 
in  all  640  specimens.* 

A  small  collection  of  rocks  was  brought  home,  the  larger  portion, 
unfortunately,  being  lost  in  transit. 

Generally  speaking,  the  geology  may  be  described  as  alluvian  near 
the  lake-shore.  Out  of  this  rise  isolated  hills  consisting  of  sandstone 
and  shales  belonging  to  the  Palseozoio  series,  which  have  an  affinity 
with  the  Hospital  Hill  series  of  the  Transvaal.  The  Karag we- Ankole 
mountains  consist  for  the  most  part  of  sandstones,  quartzite,  and  shales. 
Now  and  then  the  basement  gneisses  and  schists  make  an  appearance. 
In  south-western  Ruampara  a  distinctive  outcrop  of  granite  is 
encountered,  and  the  groups  of  granite  hills  resemble  kopjes  in  South 
Africa.  Near  this  group  of  hills  a  large  pocket  of  china  clay  was 
found,  with  layers  of  mica.  This  was  evidently  derived  from  decom¬ 
position  of  the  granite.  North  of  the  Eagera,  in  the  southern  Ankole 
hills,  were  ferrnginous  sandstones  with  geodes  lined  with  quartz 
crystals,  some  of  them  amethystine  in  character.  In  places,  large  blocks 
of  pure  white  quartz  are  scattered  on  the  hillsides.  In  Koki  a  pearl- 
grey  sandstone  with  horizontal  ferrnginous  bands  was  conspicuous. 
The  amount  of  ironstone  was  remarkable  in  places — on  Ihunga 
mountain,  for  instance ;  and  in  Ruchigga  generally  the  natives  smelt 
a  good  deal  for  the  manufacture  of  their  hoes  and  weapons.  The  valley 
of  the  Kagera  is  alluvial  throughout,  and  is  crossed  at  a  few  points  by 
ridges  of  rooks,  which  give  rise  to  the  rapids  and  falls.  No  trace  of 
volcanic  rock  was  actually  found.  The  great  volcanic  region  lies 
chiefly  to  the  east  of  the  lake,  round  the  Mfumbiro  volcanoes  and 
Ruwenzori. 

The  hot  springs,  Ntagata,  on  the  south  side  of  the  Rukatengi 


*  Notea  oil  the  maiumaU  and  birds  of  the  diatricta  viaited  will  appear  in  the 
Proeteditigt  of  the  Zoological  Society  of  London. 
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swamp,  are  interesting  as  indicating  possibly  the  relics  of  Toloanic  action. 
The  water  hnhbled  out  from  these  springs  close  together,  and  was  highly 
charged  with  sulphuretted  hydrogen.  The  temperature  of  the  water  was 
too  high  to  allow  of  the  hand  being  kept  in  it.  The  natives  use  the 
springs  for  bathing  (where  the  water  mixes  with  other  cold  water),  and 
for  medicinal  purposes,  internally  and  externally.  Earthquakes  were 
experienced  on  several  occasions,  and  are  said  by  the  natives  to  l)e 
frequent.  A  seismograph  station  in  this  part  of  the  world  should  yield 
most  interesting  results. 

None  of  the  stones  in  the  collection  disclosed  minerals  likely  to  he 
commercially  valuable,  and  no  trace  of  coal  was  found. 

In  a  general  sense  the  country  in  Ankole,  Karagwe,  and  further 
west  appears  extremely  healthy  for  Europeans,  and  admirably  suited 
for  colonization.  This  practically  applies  to  any  part  of  the  country 
exceeding  4500  feet  in  altitude. 

The  climate  at  the  Victoria  Nyanza  end  of  the  boundary  was  similar 
to  that  of  Entebbe  and  other  places  on  the  lake.  Complete  data  cannot 
be  given,  owing  to  the  want  of  meteorological  instruments,  hut  from 
the  temperatures  registered  during  the  technical  work  of  the  Boundary 
Commission,  it  may  be  stated  that  the  night  temperatures  in  the  oi>en 
air  at  10  p.m.  during  December  and  January  averaged  68°.  The  day 
temperatures  at  Mizinda  in  the  sun  during  the  same  months  averaged 
78°.  At  the  western  end  of  the  boundary  the  night  temperatures  at 
10  p.m.  in  the  months  of  June  and  July  averaged  60°. 

At  camp  Msozi  mosquitoes  were  numerous.  At  Mizinda,  on  the 
other  hand,  mosquitoes  were  rarely  seen,  the  reason  being  that  Mizinda 
camp  lay  a  little  distance  from  the  lake-shore  on  a  gra-ssy  hill.  The 
camp  at  Mizinda  was  on  a  cliff  close  to  the  lake,  and  incessantly  swept 
by  the  strong  breezes  from  the  east  across  the  lake.  It  was  noticeable 
throughout  the  eastern  districts  nearer  the  lake  that  mosquitoes  were 
very  numerous  on  the  tops  of  the  grassy  hills,  while  down  by  the 
swamps  they  were  comparatively  rarely  seen.  For  instance,  in  the 
swamp  near  Mizinda,  where  the  base  had  been  laid  out,  a  camp  was 
pitched  actually  in  the  swamp  itself  for  the  purposes  of  the  base 
measurements.  At  this  camp,  although  lights  were  used  in  the  open 
air,  and  the  atmosphere  was  absolutely  still,  no  insects  of  any  description 
whatever  were  seen  at  night.  Anopheles  mosquitoes  were  not  observed, 
and  all  the  species  seen  appeared  innocent. 

Sleeping-sickness  tsetse  fly  (Glomna  palpalU')  was  absent  near  the 
mouth  of  the  Kagera. 

Camp  Mulema  was  reached  towards  the  end  of  the  dry  season,  when 
the  grass  had  been  burnt  to  a  large  extent.  The  days  were  then 
warm,  the  nights  pleasantly  oool.  After  the  rains  began  the  heat  was 
never  excessive.  Here,  too,  mosquitoes  were  common,  but  of  an  innocent 
species,  as  far  as  could  be  observed. 
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At  Barnmba,  5200  feet  above  tbe  sea,  the  temperatnres  rnled  lower. 
On  dnll  days  the  thermometer  did  not  rise  above  58°  in  the  hnts,  and  at 
night  and  in  the  early  morning  the  air  felt  very  oold.  The  camp  was 
exposed  to  wind  blowing  np  the  Kagera  valley  from  the  south-east. 
There  were  no  mosquitoes  here,  but  the  health  of  the  natives  was  not 
good  owing  to  the  oold  winds.  At  Rnkirra  oamp,  again,  the  night 
temperatures  were  low,  but  the  oamp  less  exposed,  and  the  days  were  of 
pleasant  warmth. 

On  the  Hnchigga  mountains  there  was  a  decided  fall  of  temperature 
due  to  the  altitudes,  7000  feet  and  over.  The  air  had  an  invigorating 
character  that  suggested  the  value  of  these  hills  as  a  sanatorium.  When 
the  sun  shone  it  was  never  unpleasantly  oold,  but  when  the  hilltops 
were  enveloped  in  cloud  the  effect  was  chilling.  On  these  occasions 
at  night  fires  were  very  much  needed.  There  were  no  mosquitoes  on 
the  Rnchigga  mountains. 

The  flat  valley  of  the  Kagera  lends  itself  most  admirably  to  the 
construction  of  roads.  From  the  month  of  the  river  to  the  30th  meridian 
a  road  might  be  traced  without  any  appreciable  change  of  level.  Bridges 
would  be  almost  unnecessary,  and  a  few  very  small  culverts  only  would 
be  quite  sufficient  to  pass  off  the  water  from  the  lateral  streams.  If 
metalling  were  required,  an  abundant  supply  could  be  obtained  from 
the  rocky  granite  hills  bordering  the  valley  of  the  Kagera  throughout 
its  length.  Connections  with  this  road  could  be  made  under  conditions 
equally  favourable  for  road-making  through  the  rift  near  Nsongezi,  east 
of  the  Koki  hills,  past  Kana-Bnlem  and  Simba,  or  along  the  coast  of 
Buddu. 

Further  west  the  valleys  of  the  streams  draining  the  Ankole 
mountains  offer  lines  by  which  roads  might  penetrate  the  mountains, 
though  more  art  and  expenditure  would  be  here  required  to  construct 
roads  fit  for  wheeled  traffic. 

The  communications  westwards,  along  the  valley  of  the  Kagera,  as 
far  as  the  Congo  frontier,  would  afford  a  means  of  keeping  in  touch  with 
the  part  furthest  south  of  the  territories  belonging  to  the  Uganda 
Administration,  and  would  open  intercourse  and  trade  with  the  Congo 
Free  State  and  the  regions  lying  towards  Lake  Tanganyika. 

The  Kagera  valley,  of  course,  offers  equal  facilities  for  the  construc¬ 
tion  of  a  railway.  From  the  Lake  shore,  3726  feet  above  the  sea,  to 
Lake  Karenge,  4500  feet,  the  rise  is  a  perfectly  gradual  one  of  775  feet 
approximately.  Water  is  available  throughout  the  whole  length,  and 
the  line  could  be  constructed  under  the  easiest  imaginable  conditions. 
Labour  could,  no  doubt,  be  supplied  from  Buddu  and  Ankole.  There 
should  be  little  difficulty  in  getting  the  natives  to  work  in  sufficient 
numbers  throughout  this  district  at  a  wage  of  3  rupees  per  mensem. 

The  open  plains  stretch  away  south  of  Mpororo,  and  the  valley  of 
the  Kagera  southward  appears  to  offer  an  opening  for  the  extension  of 
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the  railway  towards  Lake  Kivu  to  join  with  the  trunk  line  coining  from 
the  south.  It  appears  that  the  easiest  line  for  the  trunk  railway  to 
follow  would  be  the  opening  of  the  Eagera  valley,  down  the  whole 
length  of  which  the  railway  could  be  carried  and  continued  across 
Bnddn,  either  through  the  rift  near  Nsongezi,  round  by  Lake  Mizinga, 
or  by  the  easier  line  past  Simba,  or  through  Sango  to  the  Buddu  coast, 
and  so  on  towards  Entebbe,  where  the  line  from  Mombasa  must 
eventually  end. 

If  the  latter  route  were  adopted,  the  line  could  be  carried  from  the 
western  boundary  to  the  neighbourhood  of  Entebbe  with  hardly  a  cubic 
yard  of  cutting  all  the  way.  The  Katonga  and  Bukora  rivers  would 
require  to  be  bridged  somewhat  elaborately,  but  besides  these  rivers, 
throughout  the  whole  district  under  discussion,  there  is  no  stream  which 
would  require  a  bridge  of  any  size.  Ninety  per  cent,  of  the  streams 
could  be  accommodated  with  small  culverts,  which  would  allow  ample 
margin  for  the  greatest  rise  of  water. 

The  Kagera  river  itself  could  be  utilized  for  steam  communication 
certainly  as  far  west  as  the  Mihimgame  rapids,  70  miles  from  the  lake. 
The  bar  at  the  month  of  the  river,  unless  a  channel  were  dredged, 
would  limit  the  size  of  vessels  to  such  as  draw  not  more  than  2  feet 
of  water. 

The  Bukora  river  could  also  easily  have  a  channel  cleared,  which 
would  enable  communication  by  water  to  be  maintained  with  the  lakes 
in  the  interior  of  Bnddn  and  Ankole.  The  importance  of  the  line  of  the 
Eagera  for  the  purposes  of  a  railway  must  be  specially  emphasized. 
Alternative  lines  might  be  suggested  to  the  east  and  west  of  Lake 
Albert  Edward,  but  the  Mfumbiro  group  and  the  Ruchigga  mountains 
offer  serious  obstacles. 

Again,  the  country  bordering  Lake  Albert  Edward  on  both  sides  is 
very  much  broken  and  extremely  difBoult.  The  precipitous  mountains 
on  the  west  side  continue  northwards  close  to  the  shores  of  Lake 
Albert  a  long  way  to  the  north.  On  the  east  side  of  Lake  Albert 
Edward  the  hills  drop  suddenly  from  the  Ankole  plateaux  with 
elevations  of  about  6000  feet  above  the  sea  to  the  level  of  Lake  Albert 
Edward,  say  3000  feet  above  the  sea. 

At  the  north-east  comer  of  Lake  Albert  Edward  is  a  series  of 
swampy  lakes.  To  the  north  of  it  lies  the  great  mass  of  Bnwenzori, 
and  on  the  east  side  of  Lake  Albert  lies  Western  Unyoro.  Here  also 
is  an  extremely  difBoult  country.  Steep  hills,  alternating  with  deep 
ravines  and  watercourses,  ran  from  east  to  west,  the  whole  dropping 
very  rapidly  from  a  general  elevation  of  about  4000  feet  above  the  sea 
to  2200  at  the  level  of  Lake  Albert  Edward. 

Furthermore,  a  line  of  railway  which  followed  the  basins  of  Lake 
Albert  Edward  and  Albert  on  either  hand  would  not  traverse  the  most 
important  parts  of  the  Uganda  protectorate. 
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In  Uganda  itself,  the  swamps,  which  are  so  striking  a  feature  of  the 
country,  would  not  be  a  serious  obstacle  to  a  railway.  The  water  is 
only  a  few  feet  deep,  the  bottom  firm  below  a  foot  or  two  of  mud,  and 
the  current  slow,  so  that  generally  a  low  embankment  with  culverts  or 
small  bridges  would  be  sufiicient  in  most  cases  to  cross  them. 

These  points  have  thus  been  referred  to,  as  it  appears  that  the 
valley  of  the  Kagera  is  destined  to  play  an  important  part  in  the  future 
development  of  the  great  lake  region  of  Central  Africa,  and  in  the 
building  of  the  great  African  Trunk  Railway  from  the  Cape  to  Cairo. 
Next  to  good  government,  the  urgent  requisite  for  the  development  of 
all  this  magnificent  country  is  perfection  of  the  means  of  communication. 


Before  the  paper,  the  Pbesident  said :  I  have  great  pleasure  in  introducing 
Colonel  C.  Delm^-Radcliffe  to  the  meeting.  He  has  been  engaged  on  very  important 
service  in  the  delimitation  of  the  frontier  by  the  Anglo-Ckrman  Commission  from  the 
Victoria  Nyanza  to  the  Congo  Free  State,  and  has  also  traversed  the  Nile  province 
of  Uganda.  In  the  coarse  of  this  service  he  has  collected  a  great  deal  of  important 
geographical  information.  I  now  call  on  Colonel  C.  Delmti-Kadcliffe  to  read  bis 
paper  on  W  estern  Uganda. 

After  the  paper,  the  President  said :  We  have  to  thank  Colonel  Delm^- 
Radcliffe  for  his  very  interesting  paper,  which  has  been  most  beautifully  illustrated. 
We  must  all  have  been  struck  this  evening  and  on  previous  evenings  with  the 
great  addition  to  our  knowledge  of  African  geography  that  has  been  contribnted 
by  these  delimitation  commissions.  We  have  bad  quite  recently  Colonel  Elliott’s 
account  of  his  work  on  the  French  boundary,  and  Colonel  Jackson  on  the  German 
boundary,  in  Northern  Nigeria ;  we  have  had  Colonel  Leverson’s  Portuguese  work ; 
and  now  we  have  an  immense  quantity  of  valuable  knowledge  conveyed  to  us  by 
Colonel  Delm^-Radcliffe,  collected  in  the  intervals  of  his  more  important  dnty 
connected  with  the  frontier  work.  He  has  described  most  graphically  a  very 
interesting  country  and  its  people  and  animals,  and  more  especially  its  botany. 
He  has  also  given  ns  an  interesting  account  of  the  Nile  province.  I  would,  there¬ 
fore,  ask  you  to  join  with  me  in  offering  our  best  thanks  to  Colonel  Uelm^-Ra^cliffe) 
and  in  passing  a  vote  of  thanks  to  him. 


THE  VISIT  OF  THE  BRITISH  ASSOCIATION  TO  SOUTH  AFRICA. 

By  A.  J.  BERBERTSON. 

The  most  remarkable  fact  about  the  visit  of  the  British  Association  to 
South  Africa  is  that  nearly  four  hundred  members  should  have  been 
transported  6000  miles  by  sea  to  South  Africa,  carried  over  some  4000  to 
5000  miles  there,  and  be  brought  home  again  in  the  short  time  of  ten 
weeks.  Never  has  there  been  a  more  impressive  demonstration  of  the 
advance  of  the  material  sciences !  To  its  success  workers  in  every  section 
have  contributed,  from  the  astronomers  and  magneticians  of  A  to  the 
schoolmasters  of  L.  If  the  engineers  have  combined  the  results  of  many 
investigations  in  constructing  the  ways  and  the  means  of  transportation. 
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geographers,  often  disguised  as  sailors  and  engineers,  have  discovered 
and  investigated  the  paths  followed.  Every  traveller  becomes  for  the 
nonce  a  geographer,  and  we  may  regard  the  work  of  the  geographical 
section  as  lasting  for  ten  or  twelve  weeks,  and  all  the  “  over-seas”  party 
to  have  been  members  of  it.  Instead  of  calling  the  expedition  the 
greatest  picnic  on  record,  it  might  with  even  greater  truth  be  described 
as  the  most  remarkable  geographical  excursion  ever  carried  out. 

Pbockedinos  of  Section  E. 

The  sectional  work  of  the  South  African  meeting  was  remarkable 
for  1)eing  carried  out  at  two  different  centres — Cape  Town  and  Johannes¬ 
burg.  This  meant  practically  two  different  meetings  under  the  same 
organizing  officers ;  and  if  it  entailed  a  little  more  planning  than  the 
usual  meeting,  it  had  the  great  advantage  of  securing  local  contributions 
of  great  interest  and  importance  from  two  very  different  regions  of 
South  Africa. 

The  section  was  constituted  as  follows  : — 

President ;  Rear-Admiral  Sir  W.  J.  L.  Wharton,  r.n.,  K.aa.,  f.b.s. 

y ice-Presidents :  Prof.  H.  Cordier,  n.sc. ;  Prof.  W.  M.  Davis,  i>.sc. ; 
Douglas  W.  Freehfield,  m.a.  ;  E.  H.  V.  Melvill ;  H.  R.  Mill,  n.sc.,  tun. ; 
Prof.  A  Penck,  n.sc. ;  H.  C.  Schunke-Hollway. 

Secretaries  :  A.  J.  Herbertson,  m.a.,  ph.d.  {Recorder) ;  A.  H.  Cornish- 
Bowden  ;  F.  Flowers ;  H.  Yule-Oldham,  m.a. 

Committee  :  R.  4  Ababrelton ;  J.  A.  Alexander ;  Tempest  Anderson  ; 
G.  Bennett,  m.a.,  ll.d.  ;  L.  C.  Bemacchi ;  Rev.  J.  O.  Bevan ;  John 
Bolton ;  C.  D.  E.  Braine ;  E.  Chassigneux  ;  Captain  E.  W.  Creak,  c.b.  ; 
Dr.  A.  Engler ;  E.  W.  Ferguson ;  H.  T.  Ferrar,  m.a.  ;  A.  Grant-Dalton  ; 
Major  Stevenson  Hamilton;  E.  Hutchins;  Colonel  D.  A.  Johnston, 
II.K.,  C.B. ;  J.  Lomas ;  Admiral  T.  P.  Maclear,  r.n.  ;  John  X.  Merriman  ; 
J.  Milne,  f.r.8.  ;  P.  B.  Osborne ;  P.  L.  Solater,  m.a.,  f.r.s.  ;  H.  Warington 
Smyth,  LL.B. ;  C.  van  der  Steer ;  C.  Stewart,  b.sc.  ;  Tudor  G.  Trevor ; 
A.  Trevor-Battye,  M.A. ;  F.  S.  Watermeyer. 

Twenty-one  papers  were  read  to  the  section — eleven  at  Cape  Town, 
and  ten  at  Johannesburg.  The  attendance  at  the  sectional  meetings 
was  not  so  large  as  at  home  meetings;  but  interesting  and  valuable 
discussions  were  a  more  important  feature  than  is  usually  the  case. 

Proceedings  at  Cape  Totm. 

The  meetings  took  place  in  the  banqueting  ball  of  the  magnificent 
new  municipal  buildings. 

Wednesday,  Augnst  16. — The  President’s  address  on  “The  Field  of 
Geography  and  some  of  its  Problems  ”  has  already  appeared  in  the 
Journal. 

Colonel  Johnston’s  paper  was  read  immediately  after  it,  in  order 
to  permit  him  to  embark  that  afternoon  on  the  homeward  mail-boat 
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to  take  up  bia  duties  as  Chairman  of  the  Redistribution  Committee. 
In  it  he  presented  a  history  of  the  Ordnance'  Survey,  a  description 
of  the  different  maps  issued  by  it,  which  was  illustrated  by  lantern- 
slides  and  specimens,  and,  finally,  pointed  out  the  plans  which  should 
be  adopted  in  a  topographical  survey  of  South  Africa,  the  cost  of  which, 
as  outlined  by  him,  would  be  much  less  than  is  usually  supposed. 
This  paper  will  be  printed  in  the  British  Association’s  Report  in 
exieiuo. 

Mr.  Bernacchi  followed  with  a  survey  of  the  general  results  of  the 
Discocery  Antarctic  Expedition,  which  was  admirably  illustrated  by 
numerous  views.  Most  of  the  information  in  his  paper  has  already 
appeared  in  the  Journal.  Special  stress  was  laid  on  the  meteorological, 
magnetic,  and  seismological  work.  Both  Captain  Creak  and  Prof.  Milne 
took  part  in  the  discussion,  and  supplemented  the  lecturer's  account, 
the  latter  pointing  out  how  a  discussion  of  the  seismological  results  had 
led  to  the  localization  of  a  new  centre  of  crustal  weakness  south  of 
New  Zealand,  which  also  satisfied  geo-morphological  considerations. 

Thursday,  August  17. — The  meeting  this  day  was  a  joint  one  of  the 
Geographical  and  Geological  sections,  and  was  well  attended.  The 
opening  paper,  on  the  “  Physical  Geography  of  Cape  Colony,”  was  by 
Mr.  H.  B.  Schunke-Hollway,  vice-president  of  the  section.  The 
author  was  unwell,  but  Mr.  Comish-Bowden,  Surveyor-General,  the 
local  secretary  of  the  section,  read  the  paper,  and  supplied  the  maps 
which  illustrated  it.  The  paper  will  be  printed  in  the  Journal. 

Mr.  A.  W.  Rogers,  Government  Geologist,  then  gave  an  account  of 
the  “  Glacial  Periods  in  South  Africa.”  There  were  four  groups  of 
rocks  of  which  it  had  been  claimed  at  one  time  or  another  that  they 
afforded  evidences  of  glacial  action.  The  first  was  in  the  Table  moun¬ 
tain  sandstone  times,  for  striated  boulders  are  found  in  mudstone  at 
Pakhniss  pass.  The  second  group  is  the  Dwyka  conglomerate,  a  con¬ 
solidated  till  or  boulder  clay,  which  should  not  be  called  a  conglome¬ 
rate,  and  might  be  named,  after  Penck,  a  tillite.  In  the  north  this 
overlies  striated  surfaces,  in  a  belt  from  north  Natal  to  the  Prieska 
district  of  Cape  Colony ;  in  the  western  Karroo  it  lies  unoonformably 
over  surfaces  which  are  not  striated,  and  in  the  south  of  Cape  Colony 
it  lies  conformably  above  the  older  rooks,  and  there  is  no  evidence  of 
solid  ice  actually  moving  over  the  surface  of  the  older  rook.  Many 
illustrations  of  this  were  shown,  which,  along  with  specimens  which 
were  collected  afterwards,  sufficed  to  convince  any  doubter  of  the 
glacial  origin  of  this  rock.  The  third  group  is  the  Enon  group,  but 
from  it  no  satisfactory  evidence  had  been  obtained.  The  last  glacial 
period  claimed  was  one  of  recent  glaciation,  but  no  good  evidence  of 
this  had  yet  been  discovered. 

In  the  discussion  all  speakers  accepted  the  glacial  origin  of  the 
Dwyka  rooks.  Prof.  Davis  pointed  out  that  apparently  there  had 
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been  a  poleward  movement  of  a  large  mass  of  ioe  on  a  low  surface  with 
little  marked  relief,  and  said  that  this  raised  the  question  asked  by 
Prof.  Penok,  if  it  was  not  necessary  to  consider  changes  in  the  position 
of  the  Earth’s  axis.  Mr.  Bogers  thought  that  the  evidence  favoured  the 
view  that  a  piedmont  type  of  glacier  existed  in  the  north.  The  existing 
difference  between  the  valley  floors  and  the  crest  of  the  ridges  in  the 
Prieska  district  was  about  500  feet,  but  how  much  greater  it  had  been 
could  not  be  determined.  The  largest  boulders  were  some  12  feet  in 
diameter,  and  nothing  like  great  perched  blocks  had  been  found. 

Prof.  A.  Penck,  of  Vienna,  then  read  his  paper  on  “  Climatic 
Features  of  the  Pleistocene  Ice  Age;”  and  Prof.  W.  M.  Davis,  of 
Harvard,  communicated  his  views  on  the  “  Sculpture  of  Mountains  by 
Glaciers.”  Both  papers  will  appear  in  the  Journal. 

Friday,  Auguet  18. — Mr.  Yule  Oldham  opened  the  proceedings  with 
an  accoant  of  “  The  Unveiling  of  the  Coasts  of  Africa.”  His  lecture 
was  illustrated  by  an  admirably  selected  series  of  lantern  views  of 
photographs  of  contemporary  maps,  which  presented  the  progress  of 
discovery  in  a  very  telling  way. 

The  recorder  then  read  a  paper  by  Mr.  R.  Rudmose  Brown,  of 
the  Scottish  Antarctic  Expedition,  on  “Diego  Alvarez  or  Gough 
Island.”  This  volcanic  island,  it  was  pointed  out,  was  some  1500  miles 
west  by  south  from  Cape  Town.  It  was  8  miles  by  4,  bordered  by  steep 
cliffs,  200  to  1000  feet  high,  the  land  rising  more  gradually  to  4380  feet, 
and  out  into  picturesque  ridges  and  valleys.  The  rainfall  was  great, 
and  the  streams  formed  fine  waterfalls  where  they  fell  over  the  sea- 
cliffs.  One  or  two  valleys  had  been  out  down  to  sea-level,  and  forme<l 
the  most  convenient  landing-places.  Owing  to  the  stormy  seas,  landing 
was  difficult.  The  vegetation  was  abundant,  and  the  Scottish  expedi¬ 
tion  discovered  three  new  species  of  plants — two  new  buntings,  and  a 
rich  marine  fauna.  The  further  exploration  of  the  island  was  much  to 
be  desired,  and  should  be  undertaken  from  Cape  Town.* 

Mr.  Hutchins  pointed  out  how  important  Gough  island  was  to  Cape 
Colony  as  a  station  in  the  westerly  wind  tract,  from  which  observations 
invaluable  for  forecasting  the  weather  could  be  sent  to  Cape  Town,  if  a 
proper  meteorological  station  were  set  up. 

Mr.  Hutchins  then  read  a  paper  on  the  “  Indigenous  Forests 
of  South  Africa.”  He  pointed  ont  that  the  forests  of  South  Africa 
could  be  divided  broadly  into  three  classes:  (1)  The  dense  evergreen 
indigenous  forest,  of  which  yellow-wood  was  the  chief  species.  It  was 
commonly  known  as  yellow-wood  forest.  (2)  Open  timber  forest. 
This  generally  occupied  drier  country  than  the  yellow-wood  forest, 
and  was  forest  of  an  inferior  type,  though  it  might  contain  trees  of 

*  Cf.  OengraphiecU  Magatine  for  August,  ISO.*). 
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the  first  importance,  such  as  the  cedar  forest  of  Clanwilliam  and  the 
Rhodesian  teak  (^Afzdia  cunanzewis)  forest  of  Wankie.  (3)  The  scrub 
forests  of  the  dry,  hot  coast-lands  and  portions  of  the  interior  where 
the  rainfall  was  scanty  and  uncertain. 

There  was  no  timber  of  large  size  in  the  scrub  forests,  and  not 
much  large  timber  in  the  open  timber  forest ;  the  most  noticeable  was 
the  cedar  forest  north  of  Cape  Town  comprising  an  area  of  116,000 
acres.  Leaving  the  western  coast  and  its  cedar  forests,  the  dense 
yellow- wood  forest  was  met  as  soon  as  the  southern  coast  was  reached. 
The  indigenous  yellow-wood  forest  of  South  Africa  at  its  best  was  seen 
in  the  form  of  dense  evergreen  woods  disposed  roughly  in  two  stories 
The  lower  storey  was  formed  by  stinkwood,  assegai,  hard  pear,  iron- 
wood,  etc.,  and  the  upper  storey  by  the  big  yellow- wood  trees.  These 
yellow-wood  trees  attained  the  stature  and  dimensions  of  the  largest 
oak  trees  of  Europe.  This  forest  stretched  in  a  more  or  less  broken 
belt  along  the  coast  mountains  from  Table  mountain  to  the  north-east 
of  the  Transvaal.  The  area  of  the  yellow-wood  forest  in  Cape  Colony, 
Natal,  and  the  Transvaal  amounted  to  about  524,408  acres.  Across 
the  Limpopo  in  Rhodesia  the  forest  was  at  a  lower  altitude,  and  of 
quite  another  type.  Most  of  the  Rhodesian  trees  were  leaf-shedding, 
and  practically  all  of  the  species  were  different  from  those  in  the 
yellow-wood  forest.  This  sudden  change  in  the  character  of  the  forest 
was  remarkable.  In  the  north-east  Transvaal,  on  the  Woodbnsh 
range,  essentially  the  same  forest  as  at  Knysna  was  seen,  and  only 
a  few  species  were  changed  in  the  long  stretch  of  1200  miles  from 
Cape  Town  to  the  north-east  Transvaal.  The  climate  remained 
much  the  same,  altitude  compensating  latitude.  Beautiful  though 
the  indigenous  yellow-wood  forest  of  South  Africa  was,  its  present 
economic  value  was  not  high,  mainly  owing  to  its  poor  stocking.  The 
average  yearly  production  of  timber  throughout  the  forest  had  been 
variably  estimated  at  from  6  to  12  cubic  feet  per  acre.  Probably 
10  cubic  feet  might  be  taken  as  a  safe  average  figure.  It  was  the 
work  of  the  South  African  forester  to  improve  the  stocking  of  the 
indigenous  forests  with  the  native  trees  by  cuttings  arranged  to  favour 
natural  reproduction,  and,  at  the  same  time,  to  enrich  the  forest  by 
the  introduction  of  the  best  of  the  numerous  valuable  timber  trees 
which  were  to  be  found  in  the  extra-tropical  forests  of  other  countries. 
Of  such  trees  he  might  cite  particularly  Cedrela  aiutralis,  the  premier 
tree  of  the  Australian  forests,  and  Sequoia  tempervirens,  the  finest  timber 
tree  of  California,  and  probably  of  the  world.  Other  two  trees,  which 
were  doing  well  as  planted  trees,  were  blackwood  (Acacia  melanoxylon ) 
and  the  camphor  tree  (Cxnnamomum  camphora).  Blackwood  spread 
rapidly  with  self-sown  seedlings  and  had  a  timber  like  walnut.  It 
was  hoped  that  these  trees,  introduced  into  the  glades  and  artificial 
openings  in  the  forest,  would  gradually  spread  themselves  into  the 
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poorly  stocked  areas  around  and  greatly  increase  the  present  low  value 
of  the  indigenous  timber  forest  of  South  Africa. 

Charles  Stewart,  b.sc.,  secretary  to  the  Meteorological  Commission, 
Cape  Colony,  discussed  the  “  Climatology  of  South  Africa.”  South 
Africa  consisted  essentially  of  a  series  of  four  plateaux,  increasing  in 
elevation  from  the  south  to  the  interior :  (1)  Coast  plateau,  (2)  Southern 
or  Little  Karroo,  (3)  Central  or  Great  Karroo,  (4)  Northern  Karroo,  or 
more  properly  the  High  Veld.  These  plateaux  were  most  distinctly 
marked  in  a  section  from  north  to  south  through  the  centre  of  the 
country,  but  were  not  so  apparent  in  the  east  and  west,  where  they 
were  reduced  to  mere  terraces. 

Temperature. — One  of  the  most  remarkable  features  in  connection 
with  temperature  was  the  great  uniformity  in  mean  annual  tempe¬ 
rature  shown  by  stations  differing  widely  as  regards  latitude  aod 
longitude,  e.g.  the  Royal  Observatory  at  Cape  Town,  Cradock,  Bloem¬ 
fontein,  and  Johannesburg  had  practically  the  same  mean  temperature 
of  about  62°  Fahr.  This  was  due  to  decrease  of  temperature  with 
increase  of  elevation  above  sea-level  almost  neutralizing  the  increase 
of  temperature  which  would  otherwise  occur  with  increased  intensity 
of  solar  radiation  due  to  a  nearer  approach  to  the  equator. 

A  closer  examination  showed  variations  of  temperature,  especially 
along  the  coasts,  diminishing  from  north  to  south  along  the  west  coast, 
from  west  to  east  along  south  coast,  from  south  to  north  along  east 
coast,  due  chiefly  to  the  modifying  influence  of  the  cold  Benguela 
current  in  the  west  and  the  warm  Mozambique  current  in  the  east. 
The  extremes  of  mean  temperature  were  at  Disa  head  (2500  feet); 
I>art  of  Table  mountain  in  the  Cape  peninsula  with  54'°7  Fahr. ;  and 
at  Tnli  in  Rhodesia  in  the  Shashi  valley  (1750  feet),  with  an  annual 
temperature  of  72‘°4  Fahr. 

The  average  temperature  of  97  stations  scattered  over  South  Africa 
was  62'°8  Fahr.,  or  nearly  the  same  as  at  Sydney,  N.S.W.  The  mean 
temperature  curve  was  at  its  maximum  in  February,  fell  rapidly  till 
June,  continued  to  fall  slightly  in  July,  then  rose  with  a  peculiar 
flattening  of  the  curve  in  September  to  the  maximum  in  February. 
The  continued  fall  in  the  July  mean  temperature  was  closely  associated 
with  a  peculiar  and  apparently  regular  cold  spell  about  the  middle  of 
the  month,  the  minimum  for  the  year  occurred  on  July  16  over  the 
Cajte  peninsula,  and  on  the  17  th  at  Kimberley.  The  flattening  in 
September  was  associated  with  an  increase  in  the  cloud-curve  which 
was  coincident  with  the  change  of  the  prevalent  wind  direction  from 
north-west  in  Augrist  to  south  in  September. 

Bainfall. — The  curve  for  South  Africa  showed  two  maxima,  one  in 
November  and  one  in  March,  the  minimum  occurring  in  July.  A 
comparison  of  the  thunderstorm  distribution  curve  showed  that  the 
two  maxima  in  the  rain-curve  were  not  coincident  with  the  two  maxima 


638  THE  VISir  OF  THE  BRITISH  ASSOCIATION  TO  SOUTH  AFRICA. 


in  the  rain-ourve,  the  maxima  in  the  thunderstorm  curve  occurring  in 
February  (month  of  maximum  mean  temperature),  and  falling  till 
June,  then  rising  again  to  the  maximum  in  February,  with  a  dip  down 
in  November.  South  Africa  might  be  divided  into  three  rainfall  areas 
according  to  its  seasonal  distribution :  (1)  winter  rainfall  area  in  the 
west,  (2)  constant  rains  (small  area)  in  south,  and  (3)  summer  rains 
in  the  east.  Kain  fell  chiefly  with  north-west  winds  in  Cape  Town 
and  the  west  generally,  with  south-west  winds  along  the  south  coast, 
and  with  south-west  some  north-east  winds  along  the  east  coast.  There 
was  little  evidence  in  support  of  the  “  south-east  rain  ”  theory,  which 
would  apparently  have  to  be  abandoned  as  far  as  the  coastal  areas  were 
concerned. 

Berg  Winds. — These  were  foehn-like  winds  experienced  practically 
all  along  the  coast,  blowing  from  off  the  plateaux  at  right  angles  to  the 
ooast-line,  being  easterly  in  the  west,  northerly  along  the  south  coast,  and 
north-westerly  in  the  east.  Those  at  Port  Nolloth  caused  the  winter 
temperature  there  to  be  higher  than  that  at  Ookiep  (the  reverse  holding 
during  the  rest  of  the  year),  and  actually  delayed  the  occurrence  of  the 
minimum  mean  monthly  temperature  till  August.  They  were  clearly 
connected  with  the  occurrence  of  secondaries,  especially  during  autumn 
and  the  early  spring. 

Storms. — The  storms  visiting  South  Africa  seemed  to  be  closely  con¬ 
nected  with  moving  anti-cyclones,  and  assumed  apparently  and  princi¬ 
pally  the  forms  of  inverted  Y -depressions,  as  in  Australia. 

Sunshine. — The  largest  proportion  of  sunshine  occurred  in  the  Ca^w 
peninsula  in  summer, and  was  lowest  in  winter;  whereas  at  Kimberley, 
which  was  typical  of  ,the  greater  part  of  the  central  plateau-regions  of 
Cape  Colony,  the  largest  proportion  of  sunshine  occurred  in  the  winter 
months  when  the  days  were  mostly  bright  and  cloudless,  although  the 
night  temperatures  were  frequently  low  (below  freezing-point)  and 
severe.  This  fact  had  an  important  bearing  on  the  suitability  of  the 
Karroo  for  phthisical  patients  and  other  invalids. 

At  the  conclusion  the  President  proposed  votes  of  thanks  to  the 
Mayor  and  Corporation  for  the  use  of  the  banqueting  hall  for  the 
meeting-place  of  the  section,  and  to  Mr.  Ainslie,  a  member  of  the  South 
African  Association,  who  had  given  his  services  as  lanternist. 

Johannesburg. 

The  meetings  were  held  in  one  of  the  lecture-rooms  of  the  Transvaal 
Institute,  and  although  the  section-room  was  smaller  than  at  Cape  Town, 
it  was  large  enough  for  the  audiences,  and  had  the  advantage  of  being 
close  to  the  meeting-places  of  other  sections. 

Tuesday,  August  29. — Mr.  Douglas  W.  Freshfield,  Vice-President  of 
the  section,  opened  the  proceedings  by  giving  an  account  of  the  Sikhim 
Himalayas — the  country  through  which  our  troops  had  to  pass  on  the 
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way  to  Lhasa — and  the  Kangohenjunga  mass.  This  was  illustrated  by 
numerous  lantern-slides. 

Mr.  Tudor  Trevor,  Inspector  of  Mines,  described  the  “  Physical 
Features  of  the  Transvaal,”  in  a  paper  which  will  be  published  in  the 
Journal. 

Mr.  Ferguson  read  a  paper  by  Mr.  Van  de  Steer  on  the  “  Triangula¬ 
tion  of  the  Grold  Fields,”  of  which  he  gave  a  detailed  account.*  This 
had  been  carried  out  for  the  most  important  section  under  the  super¬ 
vision  of  Mr.  H.  C.  Melvill,  the  Vice-President  of  the  Geographical 
section ;  and,  among  other  points,  brought  out  the  accuracy  of  Mr. 
Melvill’s  method  of  adjustment  of  errors  by  correcting  directions. 

Mr.  F.  S.  Watermeyer’s  paper,”  Geographical  Notes  on  South  Africa 
south  of  the  Limpopo,”  was  read  by  Mr.  F.  Flowers,  the  local  secretary 
of  the  section.  In  it  an  account  was  given  of  the  cartography  of  South 
Africa,  a  summary  of  the  history  of  the  people,  and  a  general  review  of 
the  physical  features  and  climatic  characteristics  of  the  country  will 
appear  in  the  Scottish  Geographical  Magazine. 

Wednesday,  August  30. — Captain  Ettrick  W.  Creak  read  a  paper  on 
”  Terrestrial  Globes :  a  Necessary  Adjunct  in  the  Teaching  of  Geo¬ 
graphy.”  He  strongly  urged  the  greater  use  of  the  globe,  which, 
rather  than  maps,  should  be  the  basis  of  sound  geographical  teaching, 
and  he  cited  the  late  Prof.  Elisee  Beclus’  paper  to  the  B.G.S.,  and 
quoted  Lord  Kelvin’s  opinion  that  ”  the  neglect,  the  almost  total  cessa¬ 
tion,  of  the  use  of  the  globes  ”  had  been  “  a  very  retrograde  movement.” 

Mr.  J.  Lomas,  of  Liverpool,  then  gave  an  outline  of  the  methods  he 
adopted  in  school  excursions,  and  in  teaching  the  use  of  maps  by  making 
models,  and  illustrated  his  remarks  by  a  series  of  lantern-slides  of 
photographs  taken  during  an  excursion,  and  of  the  maps  and  models 
used.  He  mentioned  that  they  had  been  able  to  take  school-children 
from  Liverpool  to  North  Wales  for  a  fortnight  at  a  time,  and  that  such 
excursions  had  proved  very  successful. 

Prof.  W.  M.  Davis,  of  Harvard,  then  presented  an  account  of  the 
ideal  cycle  of  land  forms  in  an  arid  climate,  which  led  to  an  interesting 
discussion.  This  will  be  published  in  an  early  number  of  the  Journal. 

Friday,  September  1. — Thursday  was  reserved  for  excursions  to 
Pretoria.  On  Friday  Major  Stevenson  Hamilton  read  a  paper  on  the 
”  Game  Preserves  of  the  Transvaal,”  of  which  he  is  the  Warden.  His 
account  of  the  success  attending  the  efforts  of  the  Government  to  pre¬ 
serve  game  in  the  eastern  low  veld,  which  were  begun  just  before  it 
was  too  late,  was  of  much  interest. 

Mr.  J.  Bolton  then  communicated  a  brief  review  of  the  boundary 
problems  of  Africa,  pointing  out  where  they  had  been  settled  by  treaty 
and  survey,  and  where  they  were  still  indefinite. 

*  This  paper  will  appear  ia  full  in  the  Journal  of  the  Institute  of  Taud  Surveyors 
of  the  Trunsvaal. 
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A  new  rainfall  map  of  Africa,  by  Messrs.  Herbertson  and  Waite, 
was  shown,  and  the  changes  necessitated  by  the  accumulation  of  new 
data  during  the  past  eight  or  ten  years  were  pointed  out.  This  will 
be  the  subject  of  a  communioation  to  the  Research  Committee. 

The  President  proposed  a  vote  of  thanks  to  the  Transvaal  Institute 
for  its  hospitality  to  the  section,  and  more  especially  to  the  Principal, 
Prof.  Hele-Shaw,  who  had  taken  much  personal  trouble  to  alter  the 
lecture-room  and  lantern  arrangements  to  suit  the  requirements  of  the 
meetings.  A  special  vote  of  thanks  was  also  passed  to  all  the  South 
African  officers  of  the  section,  and  e8|)ecially  to  Mr.  F.  Flowers,  one  of 
the  secretaries,  who  was  rest)onsible  for  the  local  arrangements,  both  at 
Cape  Town  and  at  Johannesburg. 

Papers  of  Oeographical  Interest  in  Other  Sections. 

Section  A. — It  was  at  one  time  hoped  that  a  joint  meeting  of  the 
Physical  and  Geographical  sections  might  be  arranged,  to  hear  the 
papers  on  surveying.  In  addition  to  those  read  in  Section  E,  they 
included  Sir  David  Gill’s  account  of  the  “  Progress  of  the  Great  African 
Arc  of  Meridian  and  Geodetic  Survey  ”  (at  Johannesburg),  Profs. 
Beattie  and  Morrison’s  description  of  the  “  Magnetic  Survey  of  South 
Africa,”  Dr.  Backlund’s  paper  on  “  Geodetic  and  Gravitational  Obser¬ 
vations  in  Spitsbergen,”  and  Mr.  H.  G.  Fouroade’s  on  *'  Stereoscopic 
Surveying.” 

Two  meteorological  papers  were  also  read  in  Section  A.  Dr.  Mill’s 
“  Com{)ari8on  of  the  Periodicities  of  Meteorological  Records  at  London 
and  Cape  Town,”  and  Mr.  R.  F.  Rendall’s  “  Meteorological  Notes  from 
the  Natal  Observatory.” 

Prof.  Milne’s  report  and  paper  on  “  Recent  Advances  in  Seismology  ” 
involved  interesting  geographical  problems. 

Section  C. — In  addition  to  the  papers  read  at  the  joint  meeting,  a 
number  of  papers  were  of  considerable  interest  to  geographers.  Among 
these  the  descriptions  of  the  geological  condition  of  Cape  Colony,  by 
Mr.  A.  W.  Rogers,  the  Government  Geologist;  of  Basutoland,  by  Mr. 
S.  S.  Dorman ;  and  of  South  Victoria  Land,  by  Mr.  H.  T.  Ferrar,  may 
be  mentioned. 

It  was  unfortunate  that  Prof.  Sollas’s  suggestive  paper  on  the  “  Con¬ 
tinent  of  Africa  in  Relation  to  the  Physical  History  of  the  Earth  ”  could 
not  be  read  at  the  joint  meeting.  At  Johannesburg  the  Geographical 
section  met  an  hour  later  on  the  Wednesday,  in  order  to  hear  Mr. 
Lauplugh’s  “  Report  on  a  Traverse  of  the  Zambezi  Gorge,”  which  was 
illustrated  by  many  excellent  vie  ./s.  In  it  he  confirmed  and  supple¬ 
mented  the  account  of  Mr.  Mulyneuz  which  appeared  in  the  Journal  for 
January,  1905. 

At  Cape  Town  Prof.  A.  Young  described  a  remarkable  tidal  move¬ 
ment  which  he  had  discovered  in  the  underground  waters  of  the 
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Karroo.  If  this  is  an  indication  of  a  vast  snbterranean  water  system 
at  depths  which  can  be  reached  by  bore-holes,  it  is  of  great  economic 
importance. 

Section  D, — Mr.  W.  L.  Sclater’s  paper  on  the  “  Migration  of  Birds  in 
the  Sonthem  Hemisphere  ”  was  the  one  of  greatest  geographical  interest. 

Section  F. — Many  economic  papers  necessarily  involved  geographical 
considerations,  and  must  be  read  by  those  specializing  in  economic  geo¬ 
graphy.  The  three  read  at  Gape  Town  on  the  Friday  were  of  this 
nature,  viz.  Mr.  T.  H.  Moore,  on  the  “  World’s  Supply  of  Wool ;  ”  Mr. 
A.  L.  Bowley,  on  the  “  Changes  in  the  Sources  of  the  World’s  Wheat 
Supply  since  1880;”  and  Mr.  E.  Nobb,  on  “  The  Food  Supply  of  Cape 
Colony.”  Such  papers  as  Sir  David  Hunter’s  “  Development  and 
Working  of  Railways  in  Natal  ”  and  Mr.  B.  k  Aliabrelton’s  “  Colonial 
Lands  of  Natal  ”  involved  important  gec^raphical  considerations. 

Section  I. — It  is  not  common  to  find  in  the  proceedings  of  the 
Physiological  Section  papers  of  special  geographical  significance,  but  at 
Cape  Town  Sir  Lander  Brunton  opened  a  most  interesting  and  valuable 
discussion  on  the  relations  of  climate  and  health,  in  which  many  dis¬ 
tinguished  physicians  took  part.  This  is  in  part  a  geographical  problem, 
and  we  understand  that  gec^raphioal  representatives  will  be  asked  to 
join  the  committee  which  has  been  formed  to  collect  and  discuss  the 
existing  data  on  this  subject. 

Section  K. — Three  valuable  communications  were  contributed  on 
plant  geography.  Prof.  A.  Engler,  of  Berlin,  discussed  the  “  Vegeta¬ 
tions  and  Floral  Elements  of  Tropical  Africa,”  Dr.  R.  Marloth  the 
“  Phyto-geographical  Sabdivisions  of  South  Africa,”  and  Mr.  J.  Burtt- 
Davy  the  “  Life  Zones  of  the  Transvaal,  their  Climate  and  Crops.” 

Evening  Leeturet.  —  Two  evening  lectures  were  on  geographical 
topics.  Mr.  Douglas  Freshfield  discussed  the  subject  of  mountains  at 
Durban,  but  an  unsatisfactory  lantern  prevented  his  l)eantiful  slides 
being  properly  shown.  Mr.  Ferrar,  by  special  request,  gave  an  account 
of  the  National  Antarctic  Expedition  in  Pietermaritzburg,  his  native 
town.  Mr.  Randall  Maclver’s  report  on  the  Rhodesian  rivers,  which  was 
read  at  Bulawayo,  will  be  the  subject  of  a  communication  to  the  Jonmal. 

Qmmittees. — The  recommendations  of  the  Committee  of  Section  E 
were  all  accepted  by  the  Committee  of  Recommendations  and  by  the 
General  Committee.  These  included  the  continuance  of  the  existing 
committees  for  the  exploration  of  the  West  of  the  Indian  ocean,  and  for 
collecting  local  names  for  topographical  and  geological  phenomena 
(jointly  with  0).  Along  with  Sections  B,  C,  and  G  a  new  committee 
was  recommended  to  investigate  the  “  Quantity  and  composition  of 
rainfall  and  of  lake  and  river  discharge.”  * 

*  Information  which  would  be  of  use  to  any  of  those  onmmith'es,  or  to  that  on 
Climate  and  Health,  should  he  sent  to  the  secretary  of  the  relevant  committee,  c/u 
British  Association,  Burlington  House,  Ix>ndon,  \V. 

JSp.  VI. — December,  1905.]  2  u 
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PRELIMINARY  REPORT  ON  THE  PHYSICAL  OBSERVATIONS 
CONDUCTED  ON  THE  NATIONAL  ANTARCTIC  EXPEDI¬ 
TION,  FROM  1902  TO  1904.* 

By  L.  O.  BERNACCHI,  F.R.O.S. 

Onr  of  the  principal  acientiSc  objects  of  the  National  Antarctic  Expedition  was  a 
magnetic  survey  of  the  south  polar  regions  of  the  globe. 

The  magnetic  survey  of  1843-1849,  conducted  at  sea  under  Sir  James  Hoss, 
with  fixed  observatories  established  at  Toronto,  St.  Helena,  Capetown,  and  Hobart, 
formed  one  of  the  most  valuable  contribuUons  to  our  knowledge  of  terrestrial 
magnetism,  and  enabled  Sabine  to  construct  maps  of  equal  lines  of  magnetic 
declination,  inclination,  and  intensity  for  the  whole  world,  for  the  completion  of 
which  every  available  observation  made  up  to  1870  was  employed.  From  1870  to 
1880  was  a  period  of  activity  in  magnetic  observations  on  sea  and  land,  aod  the 
magnetic  charts  published  in  the  report  of  the  scientific  results  of  H.M.S.  Challenger 
give  a  fairly  accurate  representation  of  the  normal  distribution  of  the  Earth’s 
magnetism  between  parallels  70°  N.  and  40°  S.  for  the  epoch  1880 ;  but  beyond 
these  limits  there  is  a  considerable  degree  of  uncertainty,  especially  in  the 
southern  regions  south  of  60°  8.,  where  we  have  very  few  observations  since  1845, 
and  where  the  changes  in  the  magnetic  elements  during  the  last  sixty  years  have 
been  considerable. 

Of  recent  years  elaborate  magnetic  surveys  have  been  conducted  in  various 
parts  of  the  world,  and  with  splendid  results,  but  it  has  proved  almost  impossible 
to  establish  and  maintain  a  theory  of  terrestrial  magnetism  unless  observations  in 
the  Antarctic  Regions  were  carried  out.  All  calculations,  however  excellent,  must 
necessarily  fail  if  that  gap  in  our  information  is  lacking ;  thus  the  completion  of 
the  theory  of  the  Earth’s  msgnetism  remained  an  unsolved  problem.  The  necessity 
of  a  survey  of  the  magnetic  constants,  changes,  etc.,  within  the  Antarctic  circle 
therefore  became  essential  in  its  importance  with  regard  to  the  advancement  of 
our  knowledge  of  terrestrial  magnetism.  Whether  the  magnetic  observations  of 
the  Ducovery,  taken  in  a  high  southern  latitude,  when  combined  with  observations 
of  other  expeditions  and  land  stations  will  materially  advance  our  knowledge 
remains  to  be  seen  ;  certainly  they  cannot  fail  to  throw  considerable  light  on  the 
magnetic  conditions  of  the  Antarctic  Regions. 

In  this  preliminary  paper  no  attempt  has  been  made  to  give  results,  but  only  to 
give  some  indication  of  the  magnetic  and  other  physical  work  carried  out,  more 
especially  while  the  Ducovery  was  froxen  in  from  February,  1902,  until  February, 
1904.  An  attempt  to  deal  with  so  large  a  mass  of  observations  both  on  land  and 
sea  at  this  early  date  would  only  lead  to  confusion,  and  therefore  conclusions  here 
put  forward  must  he  accepted  with  considerable  reserve. 

Besides  the  Fox  and  Lloyd>Creak  instruments  for  the  determination  of  inclina¬ 
tion  and  total  force  at  sea,  the  Ducovery  was  supplied  with  unifilar  magnetometers 
and  barrow-circles  for  the  determination  of  absolute  declination,  horizontal  force,  and 
inclination  on  shore,  and  with  a  set  of  Eschenhagen  variometers  or  self-recording 

*  Research  Department,  May  8,  1905.  Mr.  Bemacchi  said  :  I  should  like,  before 
I  read  this  paper  this  afternoon,  to  ask  you  to  understand  that  the  paper  was  written 
some  months  ago,  before  any  attempt  was  made  to  reduce  the  physical  work  of  the 
Ducovery.  Therefore  any  results  put  forward  iu  the  paper  must  necessarily  be 
accepted  with  considerable  reserve.  Some  of  the  observations,  I  understand,  have 
already  been  reduced,  but  I  have  not  had  access  to  the  results,  therefore  I  cannot 
put  any  definite  results  before  you  this  afternoon. 
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ingtruments  for  obtaining  a  ci^ntinuuus  photographic  record  of  the  changes  in 
declination,  horizontal  force,  and  eertical  force. 

Some  time  previous  to  the  departure  of  the  British  and  (German  expeditions,  a 
scheme  of  international  co-operation  in  magnetic  work  was  established,  and  besides 
the  continuous  observations  with  the  variometers,  regular  term  days  and  term 
honrs  were  agreed  upon  for  obtaining  special  observations  with  them  at  the  same 
moment  of  Greenwich  mean  time. 

The  southern  stations  oo-operating  were  New  Zealand,  Melbourne,  and 
Mauritius.  The  Argentine  Government  sent  a  party  to  Staten  island,  near  Gape 
Horn,  and  Germany  one  to  Kerguelen  island ;  in  the  northern  hemisphere,  Kew, 
Falmouth,  Bombay,  and  German  and  other  foreign  observations.  The  magnetic 
observatory  at  Christchurch,  New  Zealand,  was  made  the  primary  base  station 
of  the  expedition  in  tbe  southern  hemisphere,  and  here  the  constants  for  onr 
instruments  were  determined  before  sailing  in  1901,  and  again  on  returning  in 
1904.  Our  thanks  are  due  to  the  New  Zealand  Government  for  their  courtesy 
in  placing  the  observatory  at  our  disposal,  and  to  Dr.  Coleridge  Farr  and  Mr. 
H.  F.  Skey,  of  the  observatory,  for  their  valuable  assistance. 

With  tbe  sea  obeervations  it  is  not  our  purpose  to  deal  in  this  paper,  but 
exclusively  with  the  physical  work  conducted  from  February,  1902,  to  February, 
1904,  on  shore. 

As  soon  as  a  suitable  winter  spot  was  found  for  the  Disco}>ery,  a  site  was 
selected  for  the  magnetic  observatory.  From  a  magnetic  point  of  view,  an 
observatory  of  this  kind  should  be  placed  in  a  position  where  conditions  are  not 
disturbed  by  the  presence  of  magnetic  rocks;  bnt  it  would  be  difficult,  if  not 
impossible,  in  the  whole  length  of  Victoria  Land  to  find  such  au  undisturbed 
locality,  unless  it  were  on  the  surface  and  near  the  edge  of  one  of  the  extensive 
ice-flows  far  from  tbe  actual  coast-line,  such  as  the  Great  Ice  Barrier  or  the  ice- 
flow  in  the  vicinity  of  Lady  Newnes  bay. 

The  spot  selected  for  the  observatory  (lat.  77°  50'  50"  S.,  long.  11‘  7“  O’  E.), 
although  the  best  available,  was  hardly  an  ideal  one  for  magnetic  observations. 
It  was  on  the  extremity  of  a  peninsula  extending  in  a  south-west  direction  from 
the  base  of  an  island  formed  by  Mounts  Erebus  and  Terror.  Length  about  10 
miles,  and  breadth  1  mile,  and  average  height  about  800  feet.  The  extreme  end, 
however,  where  the  observatory  was  placed  was  only  between  30  feet  and  50  feet 
above  sea-level.  The  geological  formation  is  of  a  volcanic  nature,  principally 
basalt,  and,  as  will  be  seen  later,  bad  considerable  influence  on  the  absolute  values 
of  H.F.,  V.F.,  and  inclination.  As  soon  as  the  Ducovery  reached  her  winter 
quarters  (a  small  inlet  to  the  south  of  the  end  of  tbe  peninsula),  the  observational 
huts  were  immediately  landed,  and  erection  commenced.  These  huts  were  con¬ 
structed  of  large  asbestos  slates,  screwed  on  to  the  outside  and  inside  of  a  wooden 
framework.  The  larger  of  tbe  two,  used  for  the  variation  house,  was  11*6  feet  by 
11*6  feet,  and  6'8  feet  in  height.  The  absolute  house  was  slightly  smaller. 

Although,  perhaps,  small  log  huts  would  have  been  more  suitable,  they  cer- 
teinly  would  not  have  been  so  light,  compact,  and  easily  portable.  The  asbestos 
huts  were,  on  a  whole,  fairly  satisfactory,  but  had  some  grave  disadvantages. 

By  the  end  of  February,  1902,  the  erection  of  the  variation  house  (A)  was 
completed,  and  the  variometer  set  up  and  working  for  the  term  day,  March  1st. 
The  absolute  house  (B)  was  completed  later,  and  placed  25  yards  to  tbe  north  ot 
(A).  Both  huts  were  30  feet  above  lea-level.  For  the  absolute  instruments  a  brick 
pillar  was  built  up  through  the  floor  of  B,  3  feet  6  inches  above  it,  and  2  feet  by 
1  foot  6  inches  square.  The  door  of  the  hnt  faced  nearly  due  west,  and  narrow 
openings  were  made  across  the  roof  and  down  tbe  north  and  south  walls  in,  as  near 

2  c  2 

r 


644  PRELIMINARY  REPORT  ON  THE  PHYSICAL  OBSERVATIONS  CONDUCTED 


as  possible,  the  geographical  meridian,  for  the  purpose  of  using  a  transit  instrument 
or  theodolite.  An  azimuth  peg  was  erected  a  little  to  the  south  of  west,  30  yards 
from  the  observational  pillar.  The  peg  was  an  iron  one,  driven  into  the  frozen 
ground  to  a  considerable  depth,  and  only  1  foot  showing  above  the  surface.  At 
the  top  was  a  circular  hole,  across  which  a  wire  was  stretched  and  a  light  placed 
behind  when  bearings  were  taken  from  the  hut  in  the  dark  winter  months. 

For  the  variometers  in  A,  a  bench  was  erected  in  the  magnetic  meridian, 

8  feet  5  inches  in  length  and  1  foot  6  inches  in  breadth,  supported  at  one  end  by  a 
drain  pipe  1  foot  6  inches  diameter  sunk  into  the  frozen  ground,  and  at  the  other 
extremity  a  thick  pillar  of  wood  sunk  in  the  same  way.  The  thickness  of  the 
wood  slab  forming  the  bench  was  3  inches,  and  was  2  feet  9  inches  above  the 
ground. 

The  latitude  of  the  observatory  is  the  mean  of  a  large  number  of  meridian  and 
circum-meridian  altitudes  of  the  sun,  taken  daring  the  summers  of  1902-1903  and 
1903-1904  with  theodolite  and  sextant.  Until  all  these  observations  have  been 
re-worked  and  checked  it  is  probably  a  few  seconds  in  error.  The  longitude  is  that 
derived  from  a  few  occultations  of  stars  by  the  moon,  and  until  rr-worked  is, 
probably,  also  slightly  in  error. 

The  azimuth  of  the  fixed  mark  for  declination  observations  was  first  deter¬ 
mined  by  theodolite  in  May,  1902,  and  subsequently  by  a  number  of  sun  azimuths 
in  the  spring  and  summer  of  1902-1903  and  1903-1904,  nsing  the  azimuth  mirror 
of  the  magnetometer  and  finding  the  mean  time  at  place  by  altitudes  of  the  snn  in 
a  mercury  horizon. 

As  soon  as  possible  tbe  absolute  values  of  declination,  horizontal  force,  and 
inclination  were  determined,  the  instruments  employed  throughout  the  two  years 
being  the  same,  viz.  unifilar  magnetometer  No.  25  by  Elliott,  and  inclinometer 
No.  27  by  Barrow.  All  the  magnets  were  adjusted  in  their  stirrups  for  the  latitude, 
and  during  the  first  two  months  magnet  25  D  was  employed  in  determining  the 
horizontal  force,  but  as  the  value  of  P.  for  this  magnet  was  found  to  be  normally 
negative,  this  was  changed  for  25  A,  which  was  subsequently  used  throughout. 

The  method  of  observation  was  the  same  as  that  employed  at  Kew  and  other 
observatories,  tbe  only  difiference  being  that,  instead  of  distances  30  and  40  oms. 
in  tbe  deflection  experiment,  42  and  56  cms.  were  used,  owing  to  the  small  size  of 
the  force.  The  approximate  value  of  the  declination  was  found  to  be  152°  E., 
H.F.,  O’OO  C.G.S.  unit,  and  dip  -  84°  40'.  The  reduction  and  publication  of  the 
absolute  observations  has  been  undertaken  by  the  Hydrographic  Department  of  tbe 
Admiralty. 

Tbe  changes  in  the  values,  especially  declination  and  horizontal  force,  are  so 
rapid  and  irregular  that  little  can  be  gathered  from  individual  observations.  It  is 
ordy  by  examining  the  miun  position  of  the  curves  on  the  magnetograms  from 
month  to  month  that  the  changes  can  be  clearly  detected.  However,  I  think  it 
will  be  found,  when  these  obeervations  are  published,  that  there  is  an  indication  of 
a  large  annual  variation  in  all  the  elements.  This,  we  shall  see  later,  is  more 
clearly  indicated  on  the  magnetograms. 

The  declination  reaches  a  maximum  easterly  value  towards  tbe  time  of  the 
autumnal  equinox  (September),  or  a  little  later,  and  a  minimum  near  the  vernal 
equinox  (March),  the  annual  range  being  about  2°.  The  horizontal  force  increases 
towards  the  autumnal  equinox,  and  decreases  towards  tbe  vernal,  the  range  being 
approximately,  0*001  C.G.8. ;  while  the  dip  decreases  towards  the  autnmnal  and 
increases  towards  the  vernal  equinox,  the  range  in  1903  being  nearly  30'. 

Magnetically  disturbed  days,  especially  in  the  summer,  were  very  frequent. 
It  was  only  on  a  few  days  in  each  month  that  good  absolute  observations  were 
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possible.  It  was  not  always  easy  to  select  quiet  days.  Frequently  attempts  at 
absolute  observations  had  to  be  abandoned  on  account  of  too  great  disturb¬ 
ance,  and,  in  the  winter,  sometimes  on  account  of  a  blizzard,  which  made  inter¬ 
course  between  the  ship  and  the  shore,  and  observing  in  the  small  exposed 
absolute  house,  almost  impossible.  In  November,  1903,  a  large  tent  was  erect^  on 
the  unbroken  sea  ice  in  McMurdo  strait,  2  miles  from  the  nearest  shore-line,  and  over 
a  spot  where  the  depth  of  water  was  220  fathoms.  Three  sets  of  observations  were 
taken,  viz.  on  November  4,  6,  and  8,  with  an  interval  of  two  days  between  eaoh 
set.  The  variometers  were  running  simultaneously.  The  results  obtained  were 
rather  surprising.  The  following  table  shows  the  results  of  the  observations  of 
November  8  compared  with  those  taken  on  shore  on  November  2 : — 


Table  I. 


Date. 

Horizontal  force. 

Total  force. 

Vertical  force.  | 

1  Inclination. 

C.G.8. 

C.Q.S. 

o  t  m 

Nov.  2,  on  shore  ! 

006929 

0-7306 

0-7273 

84  33  6 

Nov.  8,  on  ioe  ... ' 

0  04367 

0-6982 

0-6968 

86  24  8 

Differences  ... 

0  02562 

0-0324  ' 

0  0305 

1  51  2 

From  the  mean  of  all  three  sets  a  correction  can  be  found  to  apply  to  the 
observations  taken  on  shore.  Unfortunately,  at  this  time  persistent  overcast 
weather  prevailed,  and  no  observations  of  declination  were  possible  on  account 
of  there  being  no  sun  visible  for  the  determination  of  a  true  bearing.  This  was 
not  dune  until  January  30,  1904,  and  was  then  found  to  be  152°  43'  52"  E.  at 
3^  39"  p.m.  local  mean  time,  the  declination  on  shore  for  that  time,  taken  from 
the  magnetograms  of  January,  being  about  152°  40'  E.  Thus  the  declination 
seems  little  affected  by  the  magnetic  character  of  the  rocks. 

The  establishment  of  the  absolute  house  out  on  the  sea  ioe,  although,  perhaps, 
possible  during  the  second  year,  would  have  been  attended  by  considerable  difiBculty 
and  some  risk,  especially  as  it  would  have  been  fully  exposed  to  the  heavy  winter 
storms,  and  the  surface  of  the  ice,  being  hard  and  smooth,  offered  very  little  holding 
ground.  During  the  first  year  practically  nothing  was  known  of  the  ice-conditions 
in  the  strait ;  indeed,  up  to'quite  late  in  the  year  the  ice  within  a  few  hundred 
yards  of  the  ship  was  continually  breaking  up  and  drifting  away. 

The  tent  on  the  ice  was  made  the  base  station  for  the  observations  taken  on 
the  Ice  Barrier  sledge  journey  of  November  10  to  December  10, 1903,  with  inclino¬ 
meter  No.  27  by  Barrow,  having  two  reversible  inclination  needles  and  two  total- 
force  needles. 

The  objects  of  the  Ice  Barrier  sledge-journey  were  to  determine  the  extent  of 
the  ice-sheet  which  is  terminated  by  the  Great  Ice  Barrier  in  a  direction  due  south¬ 
east  from  Mount  Erebus ;  to  ascertain,  if  possible,  whether  land  existed  in  that 
direction ;  to  take  a  series  of  magnetic  observations  where  they  would  probably 
not  be  disturbed  by  magnetic  rock  masses;  to  investigate  the  surface  of  the 
barrier  in  detail,  and  the  meteorological  conditions  prevailing  over  this  ice-sheet 
during  the  summer  months. 

The  farthest  point  reached  was  about  155  geographical  miles  south-east  of  Mount 
Erebus,  the  total  distance  traversed  being  about  340  statute  miles.  Constant  south¬ 
west  winds  with  drifting  snow  were  experienced.  The  geographical  positions  of 
the  "  camps  ”  were  determined,  whenever  possible,  by  means  of  sextant  observations 
of  the  sun  in  an  artificial  mercury  horizon. 
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With  the  exception  of  those  taken  on  Novemher  28,  all  magnetic  observations 
were  taken  in  the  evenings  between  7  p.m.  and  9  p.m.  after  the  day’s  march.  On 
two  occasions  only  was  it  possible  to  observe  in  the  open  air.  In  most  cases  the 
strong  cold  wind  with  drifting  snow  prevented  open-air  observations,  and  they  were 
then  taken  in  the  small,  low  sleeping-tent  while  the  other  two  occupants  waited 
outside.  The  following  are  some  of  the  results  obtained  : — 


Table  II. 


Date. 

1 

1 

Cunp.  ' 

1 

Latitade. 

Lungitude. 

luetiiutlon.  ^ 
Mean  t  needles. 

i 

Total  force. 

November 

8 

Base 

I  0  r 

77  50  50 

b.  m.  8. 

11  7  0  K. 

9  f  tt 

-8G  24  84 

C.U.S. 

0-6982 

14 

E 

78  6  0 

168  ‘26  0  E. 

-86  0  0 

0-6694 

17 

H 

78  :«  0 

170  22  0 

-85  45  39 

06487 

20 

M 

78  50  0 

17»  1  30 

-85  27  7(» 

0-6166 

2;{ 

P 

28 '5  g^.  miles 

8.E.  of  M 

-85  4  *22 

i  0-6031 

26 

8 

50'0  geo.  miles 

R.E.  of  M 

-84  58  83 

0-5881 

9t 

28 

W 

79  33  0 

175  55  30  j 

-84  49  31 

,  0-585.') 

The  above  observations  are  very  uniform,  and  with  the  exception  of  an 
observation  taken  on  the  return  journey  close  nnder  a  small  volcanic  island  called 
“  White  Island,”  which  has  been  rejected  on  account  of  showing  slight  disturbance, 
they  do  not  seem  to  be  at  all  influenced  by  land-masses.  The  decrease  in  the 
inclination  over  155  geo.  miles  is  1°  35'  53”,  or  about  1'  for  each  1*6  geo.  mile. 
The  total  change  in  the  total  force  amounts  to  0*1127  C.G.S.  units.  The  total 
force  has  been  found  by  the  formula  given  in  the  Admiralty  ‘  Manual  of  Scientific 
Enquiry.’ 

These  observations  ought  to  give  a  capital  idea  of  the  rate  of  change  over  an 
apparently  undisturbed  area  in  these  latitudes,  and  may  he  of  some  assistance  in 
more  accurately  locating  the  position  of  the  south  magnetic  pole.  Besides  observa¬ 
tions  for  inclination  and  total  force,  the  declination  was  observed  by  means  of  a 
prismatic  compass,  bnt  these  have  not  yet  been  worked  out  excepting  very  roughly 
while  on  the  march. 

Declinations  were  also  observed  by  Captain  Scott  on  his  southern  and  western 
sledge-journeys,  and  ought  to  prove  of  considerable  value.  On  the  western  journey 
the  isogonic  of  180°  was  cross^  in  about  lat.  77°  50'  S.,  long.  155°,  E.  during  the 
months  of  November  and  December,  1903. 

The  self-recording  variometers  supplied  to  the  expedition  were  the  delicate 
transportable  type  devised  by  the  late  Prof,  von  Eschenhagen,  and  made  by  the 
firm  of  0.  Toepfer,  of  Potsdam.  They  consist  of  a  declinometer,  a  horizontal  and  a 
vertical  force  magnetometer,  and  self-recording  apparatus.  These  instruments, 
especially  the  first-named  two,  possess  several  advantages  over  the  instruments 
used  hitherto,  but  are  almost  too  fragile  and  sensitive  for  use  at  a  polar  station. 

The  magnets  for  the  declinometer  and  H.F.  instruments  consist  of  well- 
hardened  laminar  pieces  of  watch-spring  steel,  25  mm.  in  length  and  weighing  about 
1*5  gramme.  A  light  aluminium  frame  supports  the  mirror  and  the  magnet,  and 
this  is  hung  by  means  of  a  double  hook  on  a  small  cross-piece  attached  to  the 
bottom  of  a  quartz  fibre  suspension.  The  declinometer  gave  entire  satisfaction 
throughout  the  two  years.  Unfortunately,  the  quartz  fibres  supplied  for  the 
horizontal  force  instrument,  instead  of  being  about  to  3*5  mm.  thick,  were  very 
much  finer,  being  galvanometer  fibres,  and  therefore  made  the  magnet  more  sensitive 
than  was  desirable  or  convenient. 
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Tbe  vertical  force  instrument  was  a  modification  of  the  Lloyd  balance,  and  as  it 
was  only  jnst  completed  before  leaving  England,  very  little  was  known  of  its 
behaviour  even  at  Potsdam.  This  instrument  was  a  source  of  constant  trouble. 
The  needle  was  balanced  fur  a  dip  of  about  70°  N.  The  magnetic  dip  at  Winter 
harbour  being  about  84°  S.,  the  pull  on  the  sooth  end  of  the  needle  could  not 
be  overcome  by  the  small  weights  and  magnets  supplied  fur  the  purpose,  and  there¬ 
fore  additional  weights  had  to  be  added  to  the  north  end,  which  increased  the 
temperature  coefficient  of  the  balance. 

The  principal  advantage  of  the  recording  apparatus  is  that  all  three  elements, 
base  lines,  and  a  temperature  curve  are  on  the  same  photogram  for  the  day.  In  the 
summer-time,  however,  when  the  movements  of  the  magnets  are  large  and  frequently 
highly  disturbed,  this  leads  to  confusion. 

The  following  is  the  arrangement  of  tbe  instruments  in  the  magnetic  meridian : 
North  extremity,  the  recording  cylinder ;  at  about  120  cms.  from  the  cylinder,  the 
declinometer;  then  the  H.F.  instrument  at  about  165  cms.,  and  at  the  south 
extremity  the  V.F.  instrument. 

During  the  first  year  the  walls  of  the  variation  house  were  banked  with  snow, 
and  a  large  brass  heating  lamp  kept  burning  within,  so  as  to  maintain  as  uniform 
temperature  as  possible.  This  lamp  was  frequently  a  source  of  danger  and  incon¬ 
venience  of  a  most  aggravating  nature,  and  required  constant  watching ;  nor  was  it 
successful  in  keeping  a  uniform  temperature,  and  giving  oat  a  fair  proportion  of  heat 
for  the  amount  of  oil  burned.  It  was  altogether  an  unsuitable  type.  During  the 
second  year  the  house  was  entirely  buried  under  snow,  and  although  at  times  the 
temperature  within  was  very  low,  viz.  —  30**  Fahr.,  it  remained  fairly  uniform  from 
month  to  month. 

From  May,  1902,  until  January,  1904,  the  declinometer  was  never  interfered 
with,  nor  its  zero  mirror  altered. 

During  the  first  year  the  U.F.  instrument  was  two  or  three  times  found  to  be 
out  of  adjustment  and  altered,  but  remained  untouched  during  the  second  year, 
while  the  V.F.  instrument  was  altered  from  time  to  time  during  both  years. 

The  following  are  approximately  the  scale  values  employed,  equal  to  1  mm.  of 
the  ordinates  of  the  curves : — 

D  =  l'*4  per  millimetre. 

H  =  0*000015  dyne  per  millimetre. 

V  =  0*00016  dyne  per  millimetre. 

V  is  about  the  scnsiUveness  recommended  in  the  international  programme,  but 
II  is  much  more  sensitive.  The  sensitiveness  of  Y  remained  fairly  constant 
throughout,  excepting  once  or  twice  when,  for  a  short  time,  it  was  purposely  made 
mure  sensitive.  It  remained  fairly  constant  during  the  second  year,  but  altered  a 
few  times  during  the  first. 

Tbe  method  of  determining  the  sensitiveness  was  by  deflecting  tbe  magnets 
with  one  of  the  unifilar  collimating  magnets  at  certain  known  distances,  and  then 
carefully  finding  the  moment  of  tbe  deflecting  magnet  by  a  set  of  absolute  observa¬ 
tions.  If  M  be  the  moment  of  the  magnet  deflecting,  d  the  distance  employed,  and 
E  the  amount  of  deflection,  then  the  sensitiveness  is  found  as  follows : — 


The  only  method  employed  for  determining  the  temperature  coefficient  of  the 
magnets  was  by  taking  sets  of  absolute  observations  while  the  temperature  in  the 
variation  house  was  comparatively  high,  then  allowing  the  temperature  to  fall 
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rapidly  and  taking  another  set  of  absolute  values ;  but  as  the  movements  of  the 
magnets  are  so  large  and  rapid,  this  method  is  not  altogether  satisfactory,  and 
perhaps  the  best  method  is  to  compare  the  curves  on  days  when  the  temperature 
is  high  with  those  when  the  temperature  is  low. 

The  determination  of  the  temperature  coefficient  for  V  by  this  method  should 
present  no  difficulty,  but  for  H  it  will  not  be  so  easy,  as  the  coefficient  for  this 
short,  light  magnet  is  so  small. 

Prof.  Eschenhagen  gives  the  temperature  coefficient  for  one  of  his  uncom¬ 
pensated  variometers  as  amounting  to  Ty  for  1®  C. 

During  the  first  year  the  curves  are  much  finer  and  sharper  than  during  the 
second,  on  account  of  a  more  sensitive  bromide  paper  being  employed,  and  conse¬ 
quently  a  smaller  light  slit.  The  magnetograms  were  usually  developed'  once  a 
week  by  means  of  ortol-soda  developer,  which  has  the  advantage  of  being 
exceptionally  clean  to  use,  and  giving  rich  dark  tones  to  the  curves. 

On  the  international  term  days  (Ist  and  15th  of  each  month)  the  recording 
cylinder  was  run  at  high  speed  with  a  very  wide  time  scale,  viz.  48  cms.  in  two 
hours.  The  high  speed  was  continued  for  about  half  the  term  day,  the  other  half 
beiog  the  usual  slow  run,  or  48  cms.  in  twenty-four  hours. 

Towards  the  end  of  the  second  year  the  supply  of  recording  paper  became  very 
short,  and  from  the  end  of  September  had  to  be  distributed  equally  over  the  following 
months,  amounting  to  about  a  week  in  each  month.  This  is  the  only  serious  break 
in  the  two  years’  record.  In  all  there  are  records  for  about  six  hundred  days. 

On  casually  looking  through  all  the  records,  the  first  thing  to  impress  one  is 
the  extreme  disturbed  nature  of  the  curves.  On  only  a  few  days  of  the  year,  and 
these  almost  entirely  daring  the  winter,  do  they  really  deserve  the  name  of  quiet. 
Secondly,  the  large  diurnal  variation  in  the  spring  and  summer  months.  Thirdly, 
the  conspicuous  difference  of  the  mean  distance  of  the  curves  from  their  base  lines 
from  month  to  month,  or,  in  other  words,  the  annual  variation. 

The  movements  of  the  magnets,  especially  in  summer,  are  so  sudden  and  large, 
being  in  the  form  of  peaks  and  hollows,  as  at  times  to  move  well  beyond  the  range 
of  the  recording  cylinder,  and  therefore  on  very  disturbed  days  considerable  portions 
of  the  curves  are  lost. 

It  will  be  seen,  on  examining  the  records,  that  some  of  these  sudden  movements, 
especially  in  the  H.F.,  occur  at  approximately  the  same  time  on  a  number  of 
consecutive  days  without  any  apparent  cause.  Generally  speaking,  a  large  move¬ 
ment  of  this  kind  will  take  place  nearly  simultaneously  in  all  three  curves,  but 
sometimes  only  in  one,  with  little  or  no  indication  of  it  in  the  others. 

On  returning  to  New  Zealand,  a  rough  comparison  between  one  or  two  of  our 
records  was  made  with  those  of  Christchurch  observatory,  and  it  was  clearly  seen, 
especially  on  the  records  of  June  28,  1903,  that  some  of  the  larger  peaks  and 
hollows  were  almost  simultaneously  produced  at  Ghristchnrcb,  but  to  a  much  smaller 
extent.  Whether  the  direction  of  the  disturbances  was  the  same  we  did  not 
examine.  Some  of  the  most  disturbed  days  at  Christchurch  and  at  Kew  are  also 
some  of  our  most  disturbed  ones,  sucb  as  April  10,  1902,  and  November  1,  1903, 
which  appears  to  have  been  a  disturbed  day  over  a  large  portion  of  the  globe. 

Tne  following  were  some  of  tbe  most  disturbed  days  during  the  year  1902  : — 
March  16, 17.*  August  21,  22,  24. 

April  9,t  10,*t  ll,t  20.  September  2,  20,*  23. 

May  8,  9,t  lO.t  October  22,  29, 30,  31.* 

June  l,t  26,  27,  29.  November  13,  14,  15, 16,  17, 18. 

July  8,t  24,  25. 

•  Very  disturbed  days. 


t  Aurora  observed. 
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The  curves  fur  December  of  both  years,  and  for  January  and  February,  are  so 
confused  and  disturbed  that  it  is  quite  impossible  to  tell  an  imusually  disturbed  day 
from  a  moderately  quiet  one.  Measurements  of  the  curves  for  December  and 
January  especially  will  present  many  difficulties,  the  movements  are  so  rapid,  have 
crossed  and  re-crossed  so  frequently,  and  in  many  cases  are  lost,  being  beyond  the 
range  of  the  recording  cylinder. 

A  careful  record  of  all  the  auroras  seen  during  1902-1903,  has  been  kept,  but  a 
comparison  between  the  times  of  auroras  displays  and  the  curves  for  the  same  time 
has  not  been  made,  excepting  in  a  very  cursory  manner.  Although  auroras  were  ob¬ 
served  on  some  disturbed  magnetic  days,  there  were  days  when  curves  were  not 
abnormally  disturbed  when  compared  with  curves  on  days  when  no  aurora  was  seen. 

On  July  3  and  4,  1902,  a  comparatively  bright  and  extensive  aurora,  which 
continued  for  a  number  of  hours,  was  observed,  but  the  curves  for  those  hours  are 
lest  disturbed  than  usual.  I'here  is,  however,  some  indication  of  a  sudden  large 
disturbance,  especially  in  the  H.F.,  a  little  before  the  commencement  of  an  aurora 
display,  but  this  may  be  a  mere  coincidence. 

The  following  tables  give  a  very  approximate  idea,  for  the  year  1903,  of  the  mean 
diurnal  variation  for  each  month,  with  the  mean  times  of  maximum  and  minimum, 
also  the  change  of  the  mean  position  of  the  curve  from  its  zero  from  month  to  month, 
or,  in  other  words,  what  appears  to  be  the  amount  of  annual  variation.  Only  values 
for  declination  and  horizontal  force  are  here  given,  and  are  obtained  from  the  four 
quietest  days  in  each  month.  The  values  for  November,  December,  and  January 
are  only  partly  given ;  the  curves  are  much  too  disturbed  to  obtain  approximate 
values  from  a  few  measurements.  The  determination  of  even  approximate  values 
of  vertical  force  would  involve  considerable  labour,  as  the  base  values  have  been  so 
frequently  altered  and  the  temperature  coefficient  is  so  large. 


Table  III. 


Month,  1M3. 

Mean 

daUy 

range. 

Mean 

time  of 

Mean 
time  of 
minimum. 

Uoriaontal 
force  in 
C.Q.S.  nnita. 

Mean  Mean 

time  of  1  time  of 

^  o  . 

b. 

h. 

February  ... 

...  '  1  23 

9  a.m. 

7  p.m. 

0-00085 

5  a.m.  4  p.m. 

March 

...  0  58 

8  « 

6  » 

0-00061 

7  „  2  „ 

April 

...  0  36 

7  „ 

7  „ 

0-00038 

6  „  3  „ 

May 

...  0  30 

8  „ 

7  „ 

0-00033 

4  „  4  „ 

June 

...  0  22 

7  „ 

8  „ 

0-00020 

5  „  3  „ 

July 

...  0  38 

6 

4  „ 

000038 

5  „  3  „ 

August 

0  48 

8  „ 

4  „ 

0-00040 

4  „  3  „ 

September 

...  1  30 

7  „ 

5  „ 

0  00074 

4  ,.  3  „ 

October 

...  .  2  8 

7  „ 

7  „ 

000093 

7  „  2  „ 

November  ... 

...  1  1  42 

8  » 

5  „ 

December  ... 

...  1  27 

8  „ 

5  , 

Table  IV. 


Month,  IMS. 

Mean  position 
of  D  curve.* 

Mean  position 
of  U.F.  enrve. 

e.G.S. 

February  . 

+  22 

0-00024 

March  . 

-  5  7 

0-00030 

April  . 

+19  0 

0-00035 

*  liy  mean  position,  of  course,  is  meant  its  mean  distance  from  its  base  line  given 
in  its  own  scale  value. 
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Table  FV. — eontinued." 

Muntb,  1»03. 

Mean  posItioD 

1  of  D  carve. 

1 

1  Mean  position 
i  of  H.K.  carve. 

May 

26  3 

000052 

June 

...  '  46  7 

o-oooos 

July 

...  60  3 

0-00076 

August  ... 

...  80  3 

0-00090 

September 

...  1  106  6 

0-00104 

October  ... 

127  0 

0  00106 

November 

108  6 

0-00090 

December 

84  0 

1 

Ad  examiDation  of  the  abore  tables  shows  that  the  diurnal  variation  in  decli¬ 
nation  attains  a  maximum  towards  the  end  of  September  or  beginning  of  October, 
l>eing  then  over  2°,  and  then  gradually  decreases,  until  at  about  midwinter  (June) 
it  is  a  minimnm,  being  then  only  22'.  However,  the  two  values  given  for  November 
and  December  are  very  approximate,  and  when  all  the  curves  for  these  respective 
months  have  been  measured,  the  daily  range  may  prove  to  be  somewhat  greater. 
The  daily  maximum  and  minimum  occurred  approximately  at  the  same  time  in 
each  month — that  is,  within  two  or  three  hours — the  mean  time  of  maximum 
declination  being  about  8  a.m.,  and  of  minimum  about  6  p.m. 

The  annual  variation  shown  in  Table  IV.  is  about  2°,  the  minimum  value 
being  in  March  and  the  maximum  in  October.  The  total  annual  range  in  hori¬ 
zontal  force  is  about  0*001  G.Q.S.  unit,  the  maximum  being  in  October  and  the 
minimum  about  February. 

The  largest  diurnal  range  in  H.F.  is  in  October,  or  perhaps  a  little  later,  and  the 
smallest  in  June.  The  times  of  maximum  and  minimum  are  about  three  hours 
earlier  than  in  the  case  of  the  declination,  being  about  5  a.m.  for  maximum  and 
3  p.m.  for  minimum. 

At  present  nothing  can  be  said  definitely  with  regard  to  the  secular  change. 
There  is  some  sign  of  a  secular  increase  in  declination  and  horizontal  force  and 
decrease  in  inclination,  but  to  what  extent  it  is  impossible  to  tell  until  the  whole 
of  the  two  years’  record  has  been  reduced. 

There  are  many  problems  of  deep  interest  in  connection  with  these  photographic 
records,  but  which  it  is  impossible  to  even  attempt  to  deal  with  here.  Such,  for 
instance,  are  the  minute  and  regular  magnetic  waves  or  oscillations  clearly  shown 
on  some  of  the  H.F.  curves  obtained  on  term  days  from  the  high-speed  cylinder. 
Some  of  these  waves  are  very  sharp  and  well  defined,  and  have  a  period  of  about  eight 
seconds.  Whether  these  small  movements  occur  simultaneously  at  New  Zealand 
and  more  northern  stations  it  will  be  interesting  to  compare.  On  September  21, 
1903,  there  was  a  partial  eclipse  of  the  sun  at  Winter  harbour.  The  times  of 
contact  and  position,  angles  and  magnitude,  were  carefully  calculated,  and  an 
observational  programme  prepared.  The  time  of  eclipse  was  from  3^  40"  p.m.  M.T. 

'  to  5.37  p.m. — duration  57"  14*,  and  magnitude  0*94.  Unfortunately,  thick, 

overcast  weather  prevailed  during  the  afternoon,  and  not  a  glimpse  of  the  sun  was 
seen.  During  the  time  of  the  eclipse  a  high  speed  record  was  obtained  on  the 
magnetograph.  Whether  a  magnetic  effect  referable  to  the  eclipse  will  reveal  itself 
remains  to  be  seen. 

The  only  other  magnetic  observations  on  land  that  remain  to  be  mentioned  are 
a  set  of  dii>s  and  total  force  taken  at  Cape  Adare  in  January,  1902,  and  again 
in  1904,  and  a  set  of  dips  and  total  force  at  Cape  Grozier  in  January,  1902.  The 
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values  obtained  at  Cape  Adare  are  practically  the  same  as  obtained  in  1899,  and 
show  little  sign  of  secular  change.  The  observations  at  Cape  Crosier  are  largely 
effected  by  the  magnetic  character  of  the  rocks.  During  February  of  1904  the 
Discovery  endeavoured  to  penetrate  into  Wood  bay  for  the  purpose  of  getting 
magnetic  observations  on  shore,  or  on  fast  ice  removed  from  the  shore  at  the 
bottom  of  the  bay  and  as  close  to  the  magnetic  pole  as  possible,  but  the  attempt 
bad  to  be  abandoned  on  account  of  the  bay  being  packed  with  heavy  close  ice. 

During  the  year  1900  a  set  of  magnetic  obeervations  were  taken  on  shore  in 
Wood  bay  by  the  Southern  Cross  Expedition,  and  gave  an  inclination  of  88°  2', 
but  as  the  volcanic  character  of  the  rock  there  is  much  similar  to  that  at  Winter 
Quarters,  it  is  possible  that  this  value  is  too  small,  and  that  Wood  bay  is  closer  to 
the  magnetic  pole  than  this  would  indicate — probably  as  much  as  88°  63'  in 
December  and  89°  in  February.  The  observations  taken  on  board  the  Discovery 
in  Wood  bay,  when  reduced,  may  throw  some  light  upon  this  matter. 

A  sledge  journey  from  Wood  bay  in  the  direction  of  the  magnetic  pole  may  be 
attended  by  considerable  difScultiee  on  account  of  the  lofty  mountain  ranges  that 
may  have  to  be  crossed,  but  at  Lady  Newnes  bay,  about  a  degree  further  north, 
the  mountains  are  comparatively  low,  and  entirely  snow-clad.  A  journey  to  the 
magnetic  pole  from  here  might  be  successful,  especially  during  the  summer  months 
of  December,  January,  and  February,  v'ben  the  temperatures  are  such  as  permit  the 
handling  of  magnetic  instruments  without  undue  inconvenience. 


Aubobal  Obsebvationb. 

A  record  of  the  auroras  visible  during  the  two  winters  1902-1903  was  kept. 
The  observations  were  generally  made  by  the  officer  who  was  on  meteorological 
duty  for  the  night — ^a  duty  in  which  all  the  members  of  the  Discovery's  wardroom 
participated. 

Ordinarily,  the  observations  consisted  of  noting  the  time,  pontion  of  the 
aurorae,  both  altitude  and  amplitude,  its  intensity,  fwm,  movement,  and  dura¬ 
tion.  These  observations  were  entered  in  a  special  journal  kept  for  tbe  purpose, 
and  a  chart  of  the  surrounding  bills  was  supplied  each  night  for  drawing  in  its 
position  with  regard  to  the  magnetic  meridian,  etc.  Whenever  the  display  was 
fairly  extensive,  the  physicist  was  called  and  special  observations  taken,  such  as 
photometric  measurements  of  its  intensity,  spectroscopic,  atmospheric  electricity 
and  width  of  bands,  altitudes,  and  times  of  special  movements. 

On  a  whole  the  displays,  although  very  frequent,  were  extremely  poor,  and 
were  generally  in  the  following  forms : — 

1.  Faint  lights,  with  no  defined  forms. 

2.  Luminous  patches  which  frequently  presented  tbe  appearance  of  clouds. 

3.  Incomplete  arches  or  segments  of  arcs,  of  which  the  brilliancy  was  not 
uniform  nor  the  border  regular.  From  these  arches  rays  would  frequently  shoot 
up  intermittently. 

4.  Rays  or  vertical  shafts  separated  from  each  other  at  a  greater  or  less 
distance. 

5.  In  one  or  two  exceptional  cases  irregular  bands  formed  of  rays  or  vertical 
shafts  pressed  close  together  and  forming  “  draped  aurorm.” 

The  faint  lights  and  luminous  patches  were  of  the  most  varied  dimensions, 
sometimes  very  small,  and  at  other  times  occupying  almost  the  whole  of  the 
eastern  sky.  Their  brilliancy  was  rarely  much  more  intense  than  that  of  stars  of 
the  4th  magnitude,  or  even  the  Milky  Way.  They  formed  as  if  it  were  a  white 
veil  over  the  sky,  through  which  stars  of  small  magnitude  were  plainly  visible.  A 
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clearly  defined  arch,  formed  of  a  homogeneous  luminous  mass  touching  the  horizon 
at  both  extremities,  was  rarely  seen. 

From  the  middle  of  the  moon’s  first  quarter  to  the  middle  of  its  last  quarter 
the  aurorae  were  generally  quite  invisible.  Spectroscopic  observations  of  the 
aurorae  were  not  successful,  due,  apparently,  to  the  weak  intensity  of  the  light. 
On  some  occasions  the  characteristic  yellow  line  near  D  was  seen  by  means  of  a 
direct-vision  spectroscope,  but  although  plates  were  exposed  night  after  night  in 
the  prismatic  camera,  the  times  of  exposure  varying  all  the  way  from  a  few 
minutes  to  twenty-four  hours  or  more,  not  the  slightest  trace  of  the  spectrum  could 
be  discovered  on  developing  the  plates.  The  spectrum  plates  (Cadet)  appeared  to 
be  in  fairly  good  condition,  good  photographs  of  the  spectrum  of  Kryptom  gas,  and 
of  the  sun  and  atmosphere  having  been  obtained  on  them. 

The  observations  of  atmospheric  electricity  taken  during  the  displays  reveal 
no  special  effect  referable  to  the  aurora. 

The  following  tables  give  (1)  the  number  of  days  in  each  month  when  aurorsa 
were  recorded ;  (2)  the  duly  period  of  the  aurora,  with  its  mean  altitude. 


T.4BLn  V. 


Year. 

March.  April. 

May. 

June. 

July. 

August. 

1  .'^ptember. 

ToUI. 

1902 

—  10 

8 

14 

11 

10 

3 

56 

1903 

2 

19 

14 

IG 

17 

14 

2 

84 

Days 

2 

'  29 

22 

1  30 

1 

28 

24 

5 

140 

1 

Tablk  VI. 


F.M. 

A.U. 

Ob. 

lb. 

4b. 

6b.  eh. 

lOh. 

lib. 

lb.  ! 

4h. 

6b. 

Sh. 

lOb. 

Marc-li . 

2 

1 

1 

_ 

April  . 

— 

— 

— 

0 

3 

5 

1 

0 

0 

II 

May  . 

— 

— 

—  '  3 

2 

0 

1 

1 

5 

0 

II 

Jane  . 

— 

_ 

—  1 

0 

4 

3 

G 

5 

8 

2 

July  . 

— 

— 

0 

1  6 

5 

9 

11 

10 

9 

4 

2 

August . 

— 

— 

1 

1  4 

3 

7 

8 

7 

1 

0 

II 

September 

— 

— 

0 

0  0 

0 

0 

0 

0 

« 

0 

2 

Mean . 

- 

- 

9 

2  15 

10 

25 

29 

26 

20 

12 

G 

Mean  altitude 

— 

_ 

_  9° 

17° 

19° 

_ 

30° 

15° 

23° 

13° 

An  examination  of  the  above  tables  show  (1)  that  the  largest  number  of  aurora: 
occur  during  the  winter  months,  June  and  July,  and  that  there  is  some  indication 
of  May  being  relatively  a  quiet  aurora  month  in  both  years ;  but  this  may  be  purely 
an  accident.  The  small  nnmber  observed  in  March  and  September  is,  of  course,  due 
to  the  large  amount  of  daylight.  Although  Table  VI.  is  not  strictly  accurate, 
only  the  observations  of  one  year  having  been  used,  the  daily  variation  of  the 
aurora  at  Winter  harbour  is  clearly  shown,  the  maximum  occurring  at  about  2  a.m., 
which  is  also  about  the  time  of  the  mean  maximum  altitude  of  the  display.  The 
time  of  maximum  appears  to  depend  upon  the  latitude,  it  being  later  as  we  go  towards 
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the  pole.  Thus  at  Cape  Adare  (71®  S.)  it  is  about  9  p.m.,  and  on  the  Belgica 
Exp^ition  (71°  S.)  also  about  9  p.m.  The  aurora  with  us  usually  appeared  first  at 
about  4  p.n).,  low  down  on  the  horizon,  and  gradually  moved  up  towards  the 
zenith,  reaching  a  maximum  at  about  4  a.m. 

There  are  many  points  of  interest,  such  a.s  the  intensity  periods,  the  monthly 
period  due  to  the  moon’s  phases — the  magnetic  direction  of  aurone  at  different 
hours  of  the  day — simultaneous  appearance  of  aurorae  with  those  at  northern 
stations,  and  with  sudden  outbreaks  of  solar  spots;  its  relation  with  terrestrial 
magnetism  and  meteorological  phenomena,  etc. 

With  regard  to  the  direction  of  aurorae  at  Winter  harbour,  it  is  interesting  to 
note  that  displays  were  almost  exclusively  confined  to  the  eastern  sky,  which  was 
also  the  direction  from  which  the  prevailing  winds  blew.  Aurorae  were  seldom 
seen  in  the  west.  Arches  and  segments  of  arcs  at  right  angles  to  the  magnetic 
meridian  (N.)  were  frequently  recorded. 

A  number  of  observations  have  been  made  by  Antarctic  expeditions  since  1897, 
and  when  all  these  have  been  published. and  tabulated,  some  light  may  be  thrown 
upon  the  geographical  distribution  of  the  aurora  in  the  southern  hemisphere. 


Seismic  Observations. 


The  Milne  seismograph  supplied  to  the  expedition  was  erected  at  Winter 
harbour  in  the  variation  house  during  March,  1902.  This  instrument  (No.  37) 
was  made  by  R.  W.  Mnnro,  London,  of  non-magnetic  materials.  The  drain-pipe 
upon  which  the  bed-plate  was  lightly  fixed  was  1  foot  6  inches  in  diameter,  and 
was  sunk  down  through  a  thin  layer  of  ice  until  it  rested  upon  a  solid  bed  of 
frozen  earth  and  stones.  The  height  of  the  pipe  above  the  ground  was  19^  inches. 
When  the  column  had  been  made  rigid,  with  bed  plate  attached,  the  instrument 
was  set  up  in  the  geographical  meridian,  the  aluminium  boom  being  N. — S.,  and 
the  balance  weight  and  attachment  of  tie  at  the  regulation  distance  from  the  pivot, 
viz.  7  mm.  and  125  mm.  respectively.  By  means  of  the  pivot  and  front  leveling 
screw  the  boom  was  given  a  period  of  exactly  15  seconds.  When  deflected  8  or  9 
mm.  from  its  normal  position,  it  took  about  8  minutes  before  returning  to  rest. 
The  instrument  was  kept  going  in  this  position  from  March  26  to  November  9, 
1902,  when  it  was  dismounted,  removed  to  the  large  living  hut,  and  erected  on  a 
masonry  pillar  (brick)  of  following  dimensions: — 

Depth  sunk  into  ground  ...  ...  ...  12  inches. 

Height  above  ground  ...  ...  ...  3  feet. 

Breadth  ...  ...  ...  ...  2  feet  by  2  feet. 


The  instrument  was  so  placed  that  the  boom  pointed  S. — N.  true ;  thus  in  an 
opposite  direction  to  its  former  position.  The  period  of  the  boom  was  made  exactly 
fifteen  seconds. 

From  January  29  until  March  18, 1903,  the  seismograph  was  dismounted,  the 
brick  pillar  being  then  employed  for  pendulum  work,  and  was  finally  dismounted 
in  December,  1903. 

The  seismograms  procured  over  the  two  years  show  remarkably  few  tremors 
(1.36  during  two  years). 

The  following  are  the  dates  on  which  the  largest  tremors  were  observed : — 
1902. 


March  28. 
April  20. 
„  21. 
May  26. 


Prolonged  tremors.  Also  recorded  in  New  Zealand. 

Ten  minutes  between  preliminary  tremors  and  maximum  movement. 
Seventeen  „  „  „  „ 

Five  „  „ 
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Aug.  10. 
Sept.  22. 
Oct.  6. 
Dec.  25. 
1903. 
April  11. 

..  29. 
May  18. 
,,  19. 

.Tune  8. 


Fifteen  minutes  between  preliminary  tremors  and  maximum  moTcment. 
Tremor  storm,  nineteen  hours’  duration. 


Five  minutes  between  preliminary  tremors  and  maximum  movement. 


July  9. 

Sept.  23. 

„  25. 

Oct.  8. 

„  21.  Twelve  minutes  between  preliminary  tremors  and  maximum  movement. 
„  29. 

Dec.  6. 


The  times  of  preliminary  tremors,  maxima,  etc.,  are  not  here  given,  and  in  only 
a  few  cases  have  they  been  compared  with  the  New  Zealand  records,  such  as  that 
of  September  22,  1902,  where  the  movements  on  both  seismograms  seem  prac¬ 
tically  identical,  but  of  much  smaller  amplitude  at  the  southern  station.  The 
seismic  disturbances  at  Winter  harbour  were  seldom  large  enough  to  appear  on  the 
magnetogram.  Prolonged  tremor  storms,  especially  in  October,  were  recordeil,  and 
well-defined  pulsatory  disturbances  of  a  minute  nature  more  frequently,  especially 
in  the  winter,  when  a  sudden  fall  in  the  outside  temperature  took  place. 

A  large  diurnal  (?)  movement  of  the  horizontal  pendulum  is  clearly  perceptible. 
However,  this  wave  movement  may  prove  to  be  rather  a  monthly  or  seasonal  one 
than  diurnal.  Sudden  changes  of  barometric  pressure  are  also  clearly  indicated. 

It  is  within  the  bounds  of  possibility  that  manifestations  of  activity  at  a 
volcanic  centre  may  be  marked  by  a  decline  of  the  earth  tremors  of  the  district 
around,  as  though  a  safety-valve  had  been  opened  at  that  part  of  the  Earth’s 
surface.  Certainly  the  fact  of  there  being  so  few  tremors  is,  perhaps,  more  interesting 
than  if  tremors  had  been  large  and  frequent. 


AtMOSPHEBIC  EliECTBICITY. 

Observations  of  atmospheric  electricity  with  the  Kelvin  portable  electrometer 
were  made  during  1902  and  1903.  During  the  winter  months  these  observations 
were  often  very  unpleasant  to  take  on  account  of  the  small  screws  and  bare  parts 
of  the  small  instrument,  which  could  not  be  handled  with  mitted  fingers.  For  a 
polar  climate  some  larger  instrument  which  does  not  necessitate  the  observer  being 
frostbitten  when  using  it  in  cold  weather  should  be  employed,  or  some  form  of 
self-recording  electrometer. 

The  observations  were  taken  on  a  stand  about  4  feet  above  the  ground,  and 
away  from  any  buildings,  erections,  etc.  During  the  dark  months  observations 
were  taken  at  11  a.m.  and  5  p.m.  every  day,  excepting  when  high  winds  with  low 
temperatures  made  it  impossible.  After  the  return  of  the  sun  observations  were 
generally  taken  every  two  hours  from  10  a.m.  to  10  p.m.  The  direction  of  the 
wind,  temperature,  form  of  cloud,  etc.,  was  entered  with  the  observation. 

From  8  a.m.  on  November  22  to  8  a.m.  on  November  25,  1902,  a  series  of 
hourly  observations  were  carried  out  with  the  assistance  of  Mr.  R.  W.  Skelton,  b.n., 
chief  engineer  of  the  Diaeovtry,  and  again  in  1903  two  hourly  observations  from 
noon  on  October  7  to  noon  on  October  10. 
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Besides  the  two  series  of  three  days,  observations  were  occasionally  taken  on 
individual  days  throughout  the  twenty-four  hours  in  both  winter  and  summer. 

The  oheervations  during  the  second  year  are  not  so  complete  as  during  the 
first,  but  are  supplemented  by  observations  taken  at  15  feet  above  the  ground, 
immediately  after  the  observations  at  4  feet,  an  insulated  wire  from  the  burning 
match  at  the  top  of  the  pole  to  the  instrument  being  employed  for  the  purpose. 

None  of  the  observations  of  atmospheric  electricity  have  yet  been  reduced  and 
tabulated,  so  nothing  definitely  can  be  said  with  regard  to  them. 

The  difference  of  potential  is  higher  in  summer  than  in  winter,  and  the  daily 
range  is  perceptible  during  the  summer  months,  it  being  a  maximum  soon  after 
midnight  and  a  minimum  about  noon.  In  the  winter  months,  if  a  range  exists  at 
all,  it  must  be  so  small  as  to  be  most  difficult  to  measure  without  some  type  of 
continnons  self-recording  instrument.  i 

Whenever  there  was  drifting  snow  in  the  air  or  fine  ice-needles,  the  difference 
of  potential  was  very  large  and  variable,  and  in  many  cases  the  electrical  strain 
would  discharge  the  electrometer. 

Gkavitt  Obsebvations. 

Determinations  of  the  constant  of  gravity  in  the  southern  hemisphere  are 
singularly  few.  Those  taken  by  various  expeditions  on  the  Falkland,  Auckland, 

Kerguelen,  South  Shetland  islands,  etc.,  and  at  observatories  such  as  Melbourne, 

Monte  Video,  etc.,  give  evidence  of  an  accordance  of  facts  between  the  northern 
and  southern  hemispheres,  but  the  data  is  far  from  being  complete. 

Until  1902  observations  in  a  high  southern  latitude  were  utterly  lacking. 

The  Struchrath  pendulum  apparatus  of  the  expedition  was  acquired  from  the 
South  Kensington  Mnseum,  and  consists  of  three-quarter  meter  invariable  pendulum 
swung  on  three  separate  agate  planes,  a  dummy  or  temperature  pendulum,  an  air¬ 
tight  case  in  which  the  pendulums  are  swung,  flash  apparatus,  lur-pump,  and 
various  other  accessories. 

It  is  not  our  purpose  to  describe  the  instrument  in  detail  here,  but  to  give 
some  idea  of  the  observations  taken  and  the  methods  employed. 

While  at  the  Kew  Observatory  the  air-tight  case  leaked  very  badly,  the 
amount  of  leakage  being  on  September  6, 1601,  as  much  as  30  mm.  per  hour  at  an 
initial  pressure  of  60  mm.  When  at  the  Melb.^'.'  ~e  Observatory  it  was  found  quite 
impossible  to  reduce  the  pressure  to  anything  lik-  mm.,  and  leakage  was  so  great 
that  both  there  and  at  Christchurch  the  pendulums  .ad  to  be  swimg  at  atmospheric 
pressure.  The  whole  weight  of  the  extremely  heavy  stand  and  case  is  supported  by 
only  three  comparatively  slender  screws.  The  diameter  of  the  case  and  rims  being 
about  16  inches,  it  is  evident  that  the  unsupported  metal  parts  between  the  screws 
are  liable  to  “  sag,”  and  the  contact  between  the  rims  is  then  no  longer  perfect. 

Mr.  Skelton,  by  means  of  a  surfacing  plate,  actually  found  this  to  be  the  case.  He 
therefore  re-surfaced  both  rims,  which  process  considerably  mitigated  the  leakage. 

As  the  observations  show,  this  leakage  is  of  a  uniform  nature.  The  apparatus 
was  set  up  in  a  small  room,  partitioned  off  from  the  large  living  hut,  and  the 
temperature  within  kept  as  uniform  as  possible  by  means  of  heating  lamps,  and 
was  generally  near  zero  centigrade.  The  pendulum  stand  was  placed  on  the  brick 
pillar  used  for  the  seismograph,  and  already  described.  The  flash-box  was  erected 
on  a  small  case  filled  with  cement,  and  therefore  very  heavy,  and  which,  in  turn, 
rested  on  another  larger  case  filled  with  heavy  materials,  and  at  a  distance  of  about 
285  cms.  from  the  pendulum.  A  sidereal  chronometer  by  Kulberg,  with  very 
small  and  regular  rate,  was  used  for  noting  the  time  of  coincidences.  When  every¬ 
thing  had  been  properly  adjusted,  the  case  was  fitted  over  the  pendulum,  the 
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pressure  reduced  to  50  or  60  mm.,  and  the  observations  commenced.  The  arrange¬ 
ment  was  as  follows:  twelve  coincidences  observed,  six  right  and  six  left;  then 
an  interval  of  fifty  coincidences  allowed  to  pass,  and  twelve  more  coincidences 
observed.  During  this  process  four  readings  of  pressure,  temperature,  and  arc 
were  obtained.  The  pendulum  was  then  left  to  swing  for  two  hours,  and  at  the 
end  of  that  time  the  same  observation  repeated.  All  three  pendulums  were  swung 
in  this  manner;  on  the  following  day  the  case  was  taken  off,  the  pendulums 
reversed  on  the  agate  planes,  and  the  whole  process  repeated. 

Thanks  are  due  to  Mr.  R.  W.  Skelton  for  his  valuable  assistance  throughout 
the  gravity-work.  He  soon  made  himself  competent  in  observing,  and  took 
independent  sets  on  each  occasion  that  the  pendulums  were  swung. 

The  pendulums  were  swung  at  Melbourne  and  Christchurch  before  the 
departure  of  the  expedition  from  New  Zealand,  and  again  at  Christchurch  on 
returning. 

The  following  are  the  dates  of  observations  made  at  Winter  harbonr 

1902,  July  31.  Two  complete  sets  with  all  three  pendulums. 

August  1. 

1903,  February  1.  Ditto. 

„  2. 

6. 

September  5.  Ditto. 

„  6. 

The  calculated  acceleration  for  Winter  harbour,  found  by  the  aid  of  Helmert’s 
formula,  978*0(1  +  0*005310  sin  2  4>)  cms.,  is  982*96  cms.,  and  a  determination 
from  a  set  of  observations  taken  at  Winter  harbour  gives  982*83  cms.  However,  as 
some  of  the  corrections  have  not  been  applied,  this  value  can  only  be  regarded  as 
very  roughly  approximate. 

From  the  geologist’s  report  on  the  formation  of  the  vicinity,  a  determination 
of  a  correction  for  density  of  the  rocks  can  be  made. 


Before  the  paper,  the  Prebidknt  said :  There  is  no  occasion  to  introduce 
Mr.  Bemacchi  to  you,  because  he  has  already  given  us  a  very  interesting  paper, 
and  he  is  in  a  position  which  no  other  human  being  is  in,  on  the  face  of  the  globe,  in 
having  passed  three  winters  in  the  Antarctic  Regions.  On  the  last  expedition  he 
was  physicist,  and  we  have  the  evidence  of  his  commander,  Captain  Scott,  how  very 
assiduous  and  careful  he  was  in  taking  these  observations,  and  under  what  very 
great  difiSculties  they  were  canied  out.  I  will  now  ask  Mr.  Bemacchi  to  read  his 
paper. 

Captain  Cbeak  :  I  have  listened  with  great  pleasure  to  the  lecturer  and  his 
plain,  unvarnished  account  of  the  physical  observations  made  by  the  Antarctic 
Expedition.  Naturally,  being  chiefly  interested  in  questions  bearing  upon  the 
magnetic  observations  made  during  the  years  of  sojourn  in  those  quarters,  I  turn 
to  them  as  the  subject  of  my  remarks.  Perhaps  many  of  us  who  live  at  home  at 
ease,  or  who  have  only  made  observations  in  comparatively  temperate  climates, 
fail  to  make  sufficient  allowance  for  the  severe  conditions  of  the  Antarctic  climate 
when  we  criticize  the  work  done  by  our  intrepid  explorers.  It  is  easy  to  ask  why 
was  not  this  done,  or  why  was  not  that  done  ?  and  generally  to  find  fault.  This 
I  do  not  propose  to  do,  but  I  will  consider  shortly  the  good  things  the  Ditcovery 
brought  home.  I  notice  that  sea  observations  are  excluded  from  this  paper,  but 
I  may  incidentally  remark  that  a  series  of  ship  observations,  which  are  possibly  of 
great  value^  was  taken  after  the  pck-ice  was  entered.  If  we  look  bt  the  map,  ip 
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the  region  between  winter  quarters  and  King  Edward  VII.  Land,  a  series  of  obser¬ 
vations  were  made  which  are  practically  absolute,  and  are  especially  valuable 
because  they  give  us  the  gradual  increase  of  dip  and  force  in  a  particular  line, 
which  is  very  convenient  for  tracing  out  the  position  of  the  pole.  They  probably 
will  eventually  have  great  weight  when  the  position  of  the  magnetic  pole  comes 
to  he  considered.  I  noticed  Mr.  Bemacchi  talked  of  landing  at  Wood  bay,  or  some 
place  further  north,  with  the  object  of  going  to  the  south  magnetic  pole.  But 
really  to  fix  the  magnetic  pole  properly  would  require  a  similar  expedition  to 
Captain  Amundsen’s  in  the  north,  and  our  Antarctic  explorers  were  not  prepared 
for  a  three  years’  sojourn  for  that  purpose.  The  site  for  a  magnetic  observatory 
was  not  by  any  means  an  ideal  one,  being  near  a  volcanic  mountain  on  a  basaltic 
formation,  but  it  was  a  case  of  needs  must.  I  have  reaion  to  know  that  an  excel¬ 
lent  series  of  absolute  observations  wore  made  here  of  the  magnetic  elements,  and 
then  on  sledge  journeys  from  this  centre.  But  how  about  the  local  magnetic  dis¬ 
turbance  at  such  a  spot?  It  was  decidedly  great,  and  many  of  the  observations  on 
land  journeys  connected  with  it  were  more  or  less  vitiated.  A  happy  thought, 
however,  saved  the  situation,  for  in  November,  1903,  the  tent  observations  of  the 
magnetic  elements  were  undertaken  on  the  ice  in  McMurdo’s  strait  with  220 
fathoms  of  water  below  the  spot  I  think  that  is  one  of  the  most  valuable  obier- 
vations  in  the  whole  series,  because  it  has  really  enabled  us  to  reduce  all  the  dis¬ 
turbed  observations  and  get  corrections  for  them.  These  observations  are  not  only 
exceptionally  valuable  in  themselves,  but  they  formed  a  key  to  the  final  reduction 
of  the  sea  observations  I  have  mentioned,  as  well  as  those  on  land.  Usspecting 
the  observations  made  with  the  variometers,  it  is  yet  very  early  days  to  say  any¬ 
thing,  but  I  may  remark  that  there  seems  never  to  have  been  anything  like  a  quiet 
day  as  we  know  it  in  temperate  zones.  The  mean  daily  ranges  of  declination, 
ohwrvations  of  which  element  have  been  successful  throughout,  are,  judging  by 
the  comparison  with  those  made  in  Discovery  bay  in  the  Arctic  expedition  of  1875, 
much  as  might  have  been  expected.  Taking  London  as  1*0,  the  horizontal  force 
in  Discovery  bay  was  0*29 ;  at  the  southern  winter  quarters,  0*24.  We  find  that  the 
increase  of  daily  range  is,  inversely,  in  about  the  same  proportion.  It  is  to  be  re¬ 
gretted  that  the  force  variometers  did  not  do  better.  The  vertical  force  observa¬ 
tions  are  a  trouble  everywhere,  and  where  a  large  range  of  temperature,  as  in 
Antarctica,  prevails,  you  must  not  expect  too  much  from  them.  At  Cheltenham, 
in  the  United  States,  for  example,  they  are  so  particular  about  the  vertical-force 
instrument  that  they  have  built  a  structure  which  practically  obviates  all  effects 
of  change  of  temperature.  So  I  am  afraid  the  vertical  observations  will  suffer  accord¬ 
ingly,  especially  as  the  reader  mentions  that  he  had  to  add  an  extemporized  weight 
to  the  instrument  to  balance  it.  It  had  been  balanced,  I  understand,  for  70  degrees 
of  dip  instead  of  84  ?  [Mr.  Bebx.vcchi  :  Yes.]  I  do  not  agree  with  the  lecturer 
with  regard  to  the  instrument  being  too  sensitive  for  a  polar  station,  but  he  has 
a  well-founded  objection  in  the  confusion  of  curves  brought  about  by  having  one 
photogram  for  all  the  elements  and  temperature  curve.  That  seems  a  great  pity, 
because  they  have  evidently,  from  what  I  have  seen  of  the  curves,  very  much  con¬ 
fused  them.  I  think  that  we  have  a  lesson  to  learn  for  the  future  in  regard  to 
Antarctic  expeditions,  that  we  shall  not  only  have  a  larger  scale,  but  that  we  shall 
also  have  a  photogram  for  each  element.  Like  the  Arctic  Expedition  of  1875,  little 
or  no  distinct  connection  was  observed  between  aurorae  and  disturbances,  the  fre¬ 
quency  of  the  latter  probably  masking  any  connection  if  such  existed.  I  notice, 
also,  that  Mr.  Bemacchi  says  he  took  magnetic  observations  on  the  point  at  Cape 
Adare.  Were  they  exactly  on  the  spots  occupied  by  the  Southern  Cross  observers  ? 
[Mr.  Bkrnaccui  ;  Yes.]  According  to  that,  although  there  is  only  an  interval  of 
No.  VI.— December,  1905.]  2  x 
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two  or  three  yearg  to  go  upon,  there  seems  to  be  very  little  secular  change.  [Mr. 
Berxacchi  :  Practically  none  in  the  dip.]  I  suppose  you  have  not  noticed  any  seismic 
effects  on  the  instruments  ?  That  would  have  been  an  important  point  to  notice, 
because  it  has  been  one  upon  which  Prof.  Milne  has  made  particular  investigations. 
[Mr.  Bebnacchi  :  In  one  case  only,  and  not  magnetically  disturbed.]  I  am  happy 
to  say,  fiom  what  I  know,  that  the  magnetic  observations  now  are  in  exceedingly 
good  hands.  I  am  sure  that  Commander  Chetwynd,  of  the  Admiralty,  will  do  his 
work  well,  and  we  may  trust  to  Dr.  Chree,  who  is  an  old  band  at  all  these  redac¬ 
tions  of  variometer  observations,  to  obtain  full  value  from  them.  1  hope,  when  all 
this  is  combined  with  the  work  of  foreign  countries,  we  shall  obtain  a  knowledge  of 
terrestrial  magnetism  we  never  before  possessed,  not  of  the  southern  regions  only, 
but  of  the  whole  world.  I  think  this  our  southern  expedition  will  be  found  to 
have  contributed  largely  to  this  knowledge. 

Captain  Chetwtnd  :  I  think  perhaps  it  would  be  as  well  if  I  were  to  start  off 
by  explaining  the  exact  position  in  which  the  magnetic  observations  are  now.  The 
Admiralty  undertook  the  reduction  of  the  absolute  observations  among  others. 
The  use  they  would  be  put  to  was  to  obtain  the  base-line  values  for  the  curves  of 
the  magneto  grams.  The  reductions  of  absolute  observations  is  complete,  and 
it  therefore  remains  to  consider  the  magneto  grams  on  the  base  values  obtained 
from  them.  In  view  of  the  more  valuable  results  which  will  be  got  from  consider¬ 
ing  magneto  grams,  I  have  not  gone  into  the  question,  which  may  be  gone  into,  of 
obtaining  changes  and  diurnal  variations  and  so  on  from  the  observations  them¬ 
selves.  Whatever  result  is  got  in  that  way  would  not  be  of  equal  value  with  the 
result  obtained  from  the  curves.  So  far  as  we  have  got,  I  think  I  can  say  there  is 
sufScient  justi6cation  for  the  opinion  of  the  extremely  valuable  results  which  will 
be  obtained.  The  observations  of  the  declinations  on  shore  combine  very  well  with 
those  taken  on  board  the  Lhcovery,  and  putting  them  together  I  have  been  able  to 
draw  a  fairly  accurate  chart  of  lines  of  equal  variation  for  that  district.  I  only  say 
fairly  accurate,  because  no  diurnal  change  has  been  applied ;  when  it  comes  to  be 
applied,  it  may  to  some  extent  alter  a  few  of  the  curves,  but  there  will  not  be  any 
very  great  difference.  I  shall  not  fly  in  the  face  of  such  a  high  authority  as  my 
friend  Captain  Creak,  and  jump  to  conclusions  about  the  pole.  Of  course  the 
observations  for  dip  taken  on  shore,  also  those  which  Captain  Creak  mentioned, 
give  a  very  near  approximation,  or  they  will  when  they  have  been  fully  considered, 
as  to  the  position  of  the  pole.  And  I  may  mention  that  I  made  an  attempt  myself 
to  flx  the  position  of  it,  and  it  seems  to  be  rather  more  to  the  south-east  than  was 
previously  supposed.  This  is  also  corroborated  by  the  lines  of  declination,  which 
is  a  very  valuable  corroboration,  as  they  are  two  totally  independent  sources  of 
flnding  it  out.  Mr.  Bemacchi  mentioned  observations  taken  on  the  ice,  and  gave 
bis  opinion  as  to  the  value  of  them.  They  were  used  as  the  basis  or  base  to 
which  all  the  observations  on  board  the  Discovery  were  reduced.  They  were  the 
standard  set  of  observations  taken  as  being  most  undisturbed.  I  am  sorry  I 
cannot  answer  Mr.  Bernacchi's  question  as  to  the  azimuth  of  the  mark.  I  only 
bad  the  paper  a  short  time  before  I  came  here ;  but,  speaking  from  memory  and 
from  one  or  two  instances  which  I  looked  at,  there  is  no  reason  to  criticize  his 
figures ;  except  in  one  or  two  minor  cases,  they  agree  with  my  results. 

The  Pbesident  :  Does  the  magnetic  jrale  appear  to  be  to  the  south  of  lloss’s 
position  ? 

Captain  Chetwtnd  :  Yes,  slightly,  and  it  appears  to  bo  nearer  Wood  bay. 

Mr.  Reeves  :  Mr.  Bemacchi  has  informed  us  that  his  paper  can  only  be 
conudered  as  a  preliminary  account  of  the  magnetic  observations  taken  during  the 
time  the  Discovery  was  in  her  winter  quarters,  but  I  am  sure  that  we  must  all  feel 
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that  it  is  a  most  important  one,  and  it  is  certain  that  the  results,  when  hnally 
worked  out,  will  go  a  long  way  towards  throwing  additional  light  on  the  magnetic 
conditions  of  the  Antarctic  Regions,  and  the  subject  of  terrestriai  magnetism 
generally. 

I  have  listened  to  the  paper  with  special  interest,  for,  as  some  of  you  may 
remember,  about  nine  years  ago  I  read  a  paper  on  this  subject  at  one  of  our 
technical  meetings  in  this  room,  in  which  I  ventured  to  make  certain  suggestions 
and  express  opinions  which  I  bad  arrived  at  by  investigations,  the  general  outline 
of  which  I  then  explained.  Since  that  time  I  have  had  many  opportunities  of 
discussing  the  matter  with  those  who  have  made  a  special  study  of  the  subject,  and 
have  found,  after  careful  consideration,  that  there  has  been  on  the  whole  a  willing* 
ness  to  admit  that  the  leading  points  brought  forward  appear  in  the  main  to  he 
correct.  But  perhaps  what  is  more  important  is,  that  the  explorations  and  observa¬ 
tions  made  by  ex()editions  in  recent  years  tend  to  prove  the  general  accuracy  of  my 
conclusions. 

I  have  naturally  folio  wed  the  results  of  recent  expeditions  with  great  interest ; 
especially  those  of  the  National  Antarctic  Expedition,  and  I  am  therefore  glad  of  the 
opportunity  the  President  has  now  afforded  me  of  saying  a  few  words  in  connection 
with  this  subject. 

When  it  was  decided  to  send  out  the  Discovery,  working  on  the  lines  of  my 
paper,  and  reducing  the  curves  of  equal  magnetic  inclination  to  one  common  base, 
which  I  took  to  be  a  line  parallel  with  the  Earth’s  geographical  axis,  and  generaliz¬ 
ing  from  the  distribution  of  the  Earth’s  magnetic  intensity,  as  indicated  by  the 
lines  laid  down  in  the  magnetic  charts,  I  ventured  to  predict  where,  to  he  con¬ 
sistent  with  my  conclusions,  the  greatest  mass  of  land  would  be  found  in  the 
Antarctic  Regions.  The  results  I  indicated  on  a  chart,  which,  after  it  had  been 
shown  to  Sir  Clements  Markham  and  several  others,  was  locked  up  in  a  drawer 
until  the  return  of  the  expedition.  The  following  is  a  rough  sketch  of  this  chart, 
with  the  indication  of  the  distribution  of  land,  as  it  is  shown  on  the  original : — 


When  it  is  remembered  that  before  the  return  of  the  National  Antarctic  Expe* 
dition,  and  the  important  journeys  of  its  various  members,  especially  those  of 
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C>pUin  Scott  and  Mr.  Armitage  across  what  is  evidently  the  continental  mass  of 
Victoria  Land,  we  had  practically  no  knowledge  of  where  the  principal  mass 
of  land  would  be  found,  the  results  as  shown  on  my  chart  must  be  considered 
remarkably  near  the  truth.  For  my  purpose  it  was  merely  a  question  of  the 
moM  of  the  land,  not  its  form,  and  it  may  be,  of  course,  that  Graham  Land  and 
the  land  in  the  neighbourhood  is  either  a  long  and  narrow  peninsula,  or  an  archi¬ 
pelago  ;  either  would  answer  the  purpose. 

There  is  not  time  now,  nor  is  this  the  occasion,  for  me  to  do  more  than  refer 
briefly  to  these  points;  but  to  my  mind  it  is  clear  that,  notwithstanding  the 
necessity  for  actnally  measuring  the  inclination  of  the  needle  from  the  horizon¬ 
line  of  the  observer’s  position,  the  curves  of  so-called  equal  inclination  as  thus  laid 
down  on  charts,  since  they  are  not  measured  from  a  common  base,  are  misleading, 
and,  when  it  is  attempted  to  generalize  from  them,  tend  to  confusion.  When  the 
angles  are  all  reduced  to  a  common  base  of  measurement,  such  as  a  line  parallel 
with  the  axis  of  the  Earth  instead  of  the  varying  horizons  of  different  latitudes, 
the  curves  are,  as  I  have  shown,  much  simplified,  and  become  what  they  would  be 
expected  to  be,  supposing  the  needle  to  be  drawn  out  in  the  direction  of  the  Earth’s 
great  centres  of  magnetic  force.  I  have  in  a  general  way  worked  out  these  curves 
for  the  northern  hemisphere,  and  have  also  attempted  some  for  the  southern,  where, 
although  the  information  is  meagre,  the  results  are  consistent  with  those  of  the 
northern  hemisphere. 

There  are  several  points  in  Mr.  Bernacchi’s  paper  I  should  like  to  refer  to,  but 
it  is  now  late,  and  I  will  only  just  cill  attention  to  the  way  in  which  his  observa¬ 
tions  support  the  theory  that  land  areas  are  generally  more  highly  magnetized  than 
the  water  areas.  This  will  be  seen  at  once  by  a  reference  to  the  tables  given 
in  the  paper. 

A  great  deal  has  been  said  about  the  South  Magnetic  Pole,  but  to  me  the  areas 
of  90°  dip,  whether  in  the  northern  or  southern  regions  of  the  Earth,  are  secondary 
matters,  and  I  believe  their  location  depends  principally  upon  the  distribution  of 
the  land  and  water  areas  of  the  polar  regions.  In  all  probability,  if  we  had  the 
greatest  mass  of  land  in  the  Antarctic  Regions  on  the  opposite  side  of  the  pole 
to  which  it  is  now,  we  should  have  the  s>called  magnetic  pole  on  that  side  also. 
This  is  further  indicated  by  the  declination  of  the  needle,  the  direction  of  which  is, 
doubtless,  determined  by  the  surrounding  magnetic  force  or  intensity. 

The  Pbesident  :  I  think  the  time  has  now  come  for  thanking  Mr.  Bernacchi 
for  his  paper.  It  would  seem  that  a  great  responsibility  was  placed  upon  so 
young  a  man.  Not  only  was  he  given  charge  of  all  the  land  magnetic  observa¬ 
tions,  but  also  the  aurora  observations  and  the  observations  connected  with  the 
seismographic  instrument  and  with  the  pendulum.  We  must  always  remember 
under  what  very  great  difficulties  and  hardships  these  observations  were  taken, 
especially  with  regard  to  that  very  unpleasant  little  instrument  for  observing 
atmospheric  electricity.  I  particularly  admire  the  way  Mr.  Bernacchi  and  his 
companions  went  to  work,  after  a  frightfully  hard  day’s  work,  to  take  the  magnetic 
observations  while  away  travelling  over  the  Great  Ice  Barrier.  Mr.  Bernacchi  in 
the  tent,  and  his  two  comrades  waiting  outside  for  a  whole  hour  for  their  suppers, 
not  obtmning  any  warmth  whatever  after  being  exposed  to  this  extreme  cold  for 
the  whole  day ;  and  this  day  after  day  for  many  days.  When  we  consider  all 
these  points,  I  think  we  ought  to  thank  Mr.  Bernacchi  very  warmly  and  very 
cordially  for  the  way  in  which  he  stuck  to  his  work,  never  shirking  it  day  after 
day,  through  summer  and  through  spring,  continuing  these  very  difficult  observa¬ 
tions  requiring  extreme  care.  I  think  we  ought  also  to  thank  Captain  Creak  for 
the  remarks  which  he  has  made,  Captain  Chetwynd  for  the  very  interesting 
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information  he  has  given  ue,  and  Mr.  Reeves  for  the  great  trouble  he  has  taken 
in  explaining  to  us  his  views  respecting  magnetism.  In  adjourning  the  meeting, 

I  ask  yon  to  pass  a  vote  of  thanks  to  Mr.  Bemaccbi  and  those  who  have  joined  in 
the  discussion. 

Mr.  Bernacchi  :  I  thank  you  most  heartily  for  your  vote  of  thanks,  and  for 
your  attention  this  afternoon.  There  is  one  thing  I  should  like  to  say :  That 
although  the  observations  were  only  too  frequently  difficult  to  carry  out,  the 
work  was  very  greatly  facilitated  by  the  assistance  and  interest  taken  in  it  by 
other  members  of  the  expedition,  especially  the  assistance  rendered  by  Captain 
Scott  on  every  possible  occasion,  and  the  personal  assistance  in  taking  observa¬ 
tions  by  Engineer-Lieut.  Skelton.  There  is  one  point  I  would  speak  about,  and 
that  is  with  regard  to  observations  taken  on  the  sea-ice  close  to  the  shore.  It 
would  be  interesting  to  know  whether  the  daily  and  monthly  changes  on  the  sea- 
ice  away  from  the  land  masses  are  exactly  the  same  as  the  changes  observed  on 
shore.  I  think  possibly  they  are  not.  A  dip  observation  taken  on  the  sea-ice 
before  starting  on  the  Barrier  sledge-journey,  and  another  taken  a  month 
afterwards  on  our  return,  show  practically  no  difference  between  the  two  sets, 
whilst  there  is  a  considerable  difference  between  two  sets  taken  on  shore ;  that 
is  to  say,  one  set  before  the  expedition  set  out,  and  another  after  it  returned,  a 
difference  amounting  to  something  like  ten  minutes  of  arc.  It  was  at  the  time 
when  the  dip  was  changing  rapidly — at  the  end  of  January  and  the  beginning  of 
February.  Thus,  whilst  there  is  practically  no  change  on  the  ice,  there  is  a  very 
large  change  on  land.  At  Cape  Adare,  in  1898,  there  was  practically  no  monthly 
difference  or  only  a  slight  monthly  difference  in  the  inclination,  whilst  at  Winter 
harbour  there  is  an  annual  difference  of  something  like  forty  minutes  of  arc.  I 
think  it  is  rather  difficult  to  account  for  this  difference  in  two  places  where  the 
rocks  are  of  much  the  same  nature. 

Captain  Creak:  In  the  Arctic  Expedition,  when  they  had  the  instruments 
on  ice  they  got  a  different  result  to  what  they  had  when  they  were  placed  on 
land.  You  may  remember  I  made  a  point  of  asking  your  expedition  to  inquire 
into  that  question.  This  question  of  disturbances  on  land  is  the  reason  Americans 
are  setting  to  work  to  survey  the  whole  ocean  on  board  ship.  Land  observations 
alone  do  not  give  satisfactory  results,  and  they  want  the  oceans  to  give  their 
quota,  so  as  to  get  more  definite  conclusions  as  to  terrestrial  magnetism. 
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AFRICA. 

South  African  Races. 

‘  The  Native  Races  of  South  Africa.’  By  George  W.  Stow,  f.o.s.,  F.R.a.8.  Editi-d  by 
George  Mc(  'all  Theal,  litt.  d.,  ll.d.  Loudon :  Sonnenschein.  1905.  Map  and 
IlliiUratiun*.  Price  21f.  net. 

This  is  a  very  important  work,  which  in  some  jairtions  will  probably  rank  as  a 
classic  in’African  ethnology.  It  was  compiled  by  the  late  Mr.  George  Stow,  who 
arrived  in  Cape  Colony  in  1843,  and  who  died  (apparently)  in  the  “  eighties  ”  of  the 
last  century,  leaving  behind  him  a  book  which  was  nearly  ready  for  publication, 
and  which  was  to  bo  dedicated  to  the  late  Sir  H.  Bartle  Frere.  The  work  seems  to 
have  remained  for  a  long  time  in  the  possession  of  Mr.  Stow’s  widow,  and  might 
never  have  seen  the  light  had  it  not  bwn  purchased  from  that  lady  by  Miss  Lucy 


862 


axTixws. 


G.  Lloyd,  a  connection  of  the  celebrated  Dr.  Bleek.*  Miss  Lloyd  in  1904  handed 
over  the  late  Mr.  Stow’a  manuscript  to  the  historian  of  South  Africa,  Mr.  McCall 
Tbeal.  The  Utter  submitted  the  work  to  careful  editing  and  pruning,  only,  how¬ 
ever,  cutting  out  of  it  the  unnecessary  mass  of  quotations  from  other  writers  on 
Africa  which  Mr.  Stow  bad  thought  necessary  to  introduce  into  his  studies  as  con¬ 
firmation  of  hu  theories,  or  as  obvious  inaccuracies  to  be  contradicted  and  shunned. 

As  what  the  public  really  wanted  was  the  result  of  Mr.  Stow’s  direct  studies  of  the 
Bushmen,  Hottentots,  and  the  Basuto  section  of  the  Bantu,  the  editor  acted  quite 
wisely  in  relieving  the  work  of  this  extraneous  matter,  in  many  cases  no  longer 
of  any  interest,  since  it  related  to  dead  controversies. 

I  have  gone  into  all  these  details  concerning  the  origin  of  the  book  under 
review,  to  give  some  idea  of  the  time  at  which  it  was  compiled.  Apparently, 
nothing  was  added  to  the  book  by  Mr.  Stow  after  1880.  It  is  necessary  to  lay 
some  stress  on  this,  because  some  of  Mr.  Stow’s  arguments  regarding  the  place  of 
origin,  the  route  of  migrations,  and  even  the  inter-relationships  of  the  Bushman 
race,  the  Hottentots,  and  the  many  tribes  of  the  Bantu  are  to  a  great  extent  dis¬ 
qualified  by  the  vast  amount  added  to  our  knowledge  of  African  anthropology  and 
ethnology  since  1880.  In  all  that  relates  to  his  own  investigations  in  South 
Africa,  I  am  convinced  that  Mr.  Stow  will  rank  very  high  as  a  trustworthy 
authority.  But  his  deductions  and  theories  relating  to  Africa  north  of  the  Zambezi 
are  often  misleading,  sometimes  incorrect,  and  very  much  out  of  date ;  and  it  is 
to  be  regretted  that  Dr.  McCall  Theal,  in  his  editing,  should  not  have  been  able  to 
qualify  such  of  his  author’s  theories  as  were  drawn  from  erroneous  statements  about 
<  'entral  African  races  made  by  unscientific  travellers.  For  example,  it  is  doubtful 
whether  Mr.  Stow  at  the  present  day  would  have  adopted  the  theory  that  the 
Pygmies  of  the  Congo  Free  State  were  related  to  the  Bushmen,  and  were  relics  of 
an  ancient  Bushman  migration  from  the  Sudan  to  the  west  of  the  Albert  Nyanza 
down  through  the  Congo  basin  to  South  Africa.  We  are  still  very  far  from  being 
in  a  position  to  speak  dogmatically  on  the  origin  of  the  Bushmen  and  Hottentots. 
Certain  stone  implements  found  at  the  south  end  of  Lake  Tanganyika  and  in 
Kyasaland  would  seem  to  show  that  the  Bushman  race  may  have  extended  as  far 
west  (from  the  East  Coast)  as  the  region  of  the  Central  African  lakes.  A  language 
which  is  spoken  in  the  desert  regions  of  German  East  Africa  (Sandawi)  suggests 
relationships  with  the  Hottentot  speech.  Individuals  amongst  the  Andorobo 
nomads  in  equatorial  East  Africa  present  occamonally  marked  physical  resemblances 
to  the  Bushman,  whose  mode  of  life  they  also  follow  in  many  particulars.  It  would 
almost  seem  as  though  the  dwarfish  Bushman  was  a  form  specialized  in  South 
Africa  from  one  of  the  earliest  types  of  Negro  that  entered  the  African  continent  at 
a  most  remote  period.  A  type  kindred  in  origin  may  have  been  the  ancestor  of 
the  Congo  Pygmy,  who,  indeed,  was  possibly  at  the  same  time  the  ancestral  form 
of  the  big  black  Negro.  All  the  Hottentot  migrations  likewise  seem  to  have  been 
from  North-East  Africa,  southwards  through  the  eastern  regions  of  the  continent, 
away  from  the  great  Congo  forest.  Mr.  Stow  adduces  a  remarkable  route  for  the 
Hottentot  journey  to  South  Africa:  he  makes  them  pass  between  Nyasa  and 
Tanganyika,  right  across  the  southern  basin  of  the  Congo  to  Angola,  and  thence 
down  the  south-west  coast. 

*  It  should  not  bo  nocoaaury  to  remind  the  readers  of  the  Oeographical  Journal  that 
Bleek  was  librarian  at  Cape  Town,  and  was  the  founder  of  Bantu  philology.  He  died 
before  be  could  complete  hia  masterly  study  of  the  Itantu  languages.  Miss  Lloyd  (1 
write  under  correction)  is  his  niece,  and  has  devoted  herself  for  years  to  the  study  of 
the  Bushman  race.  It  is  to  be  hoped  that  she  will  some  day  give  the  result  of  hi^r  in¬ 
vestigations  to  the  world,  especially  publishing  at  the  time  her  great  collection  of 
pbotographa  of  tliis  nearly  extinct  race. 
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Tbe  Hottentots  probably  arose  as  an  early  mixture  between  the  Nilotic  Negros 
and  the  Bushmen,  with  a  preponderance  of  Bushman  blood.  Their  progress  into 
South-West  Africa  has  been  undoubtedly  from  the  sonth,  northwards  up  the  coast 
regions,  and  therefore  in  the  reverse  direction  to  that  indicateti  by  Mr.  Stow. 
They  seem  to  have  found  some  of  South-West  Africa  (parts  of  Damaraland)  already 
inhabited  by  a  tall  but  prognathous  type  of  West  Coast  Negro,  who  was  possibly  a 
predecessor  of  the  Bantu. 

Mr.  Stow  makes  a  great  difference  between  the  “  Painting  ”  Bushmen  and  the 
Bushmen  given  to  sculpture  or  engraving.  According  to  him,  one  section  of  this 
race  invariably  makes  its  representations  of  men  and  animals  on  rock  surfaces  by 
painting  with  various  coloured  earths,  while  the  other  section  of  the  race  as  invari¬ 
ably  employs  the  art  of  engraving  or  sculpture.  Miss  Lloyd  is  quoted  (and  I  think 
rightly)  as  deprecating  the  extreme  importance  attached  by  Mr.  Stow  to  this 
classiBcation.  ' 

This  much  may  be  said  in  criticism,  but  in  other  respects  one’s  praise  of  the 
book  may  be  almost  unstioted.  No  such  admirable  picture  has  ever  been  drawn 
before  of  the  Bushman’s  mode  of  life,  his  physical  structure,  beliefs,  and  surround¬ 
ings.  Herein  is  given  a  wonderful  picture  of  the  life  of  primitive  man,  possibly  of 
such  hunters  as  lived  in  our  own  country  in  the  Palaeolithic  Age.  The  Bushmen 
were  emphatically  in  the  Stone  Age  when  first  discovered  by  Europeans,  but  they 
had  developed  a  remarkable  graphic  art,  more  wonderful  in  its  accuracy  even  than 
the  drawings  of  the  European  cave  man.  Admirable  reproductions  are  made, 
through  Mr.  Stow’s  coloured  drawings,  of  the  Bushman  wall-paintings,  showing 
ostriches,  male  and  female  (and  a  Bushman  with  an  ostrich  disguise  approaching 
the  birds),  of  gnus,  hippopotami,  pythons,  elands,  lions,  and  the  human  hunter. 

The  Bushmen,  apparently,  had  only  distinctive  numerals  for  one,  two,  and  three. 
Four  was  expressed  by  repeating  the  word  for  two,  five  by  adding  the  word  for 
one  to  twice  two,  and  so  onmp  to  ten,  which  was  the  word  for  two  (t’oa)  five  times 
repeated.  The  word  for  three,  ’kuv,  apparently  meant  not  only  three,  but  numbers 
in  general  beyond  the  duplicate,  so  that  the  numeral  two  was  the  basis  of  tbeir 
computation. 

They  were  very  fond  of  music,  and  on  p.  108  is  a  plate  showing  the  develop¬ 
ment  of  stringed  instruments  from  the  Bushman  bow.  One  of  these  developments, 
the  tying  down  of  the  bow-string  in  the  middle,  is  met  with  amongst  the  Congo 
pygmies. 

Bushman  children  were  not  named  after  their  father  or  any  other  relation,  but 
usually  from  the  place,  circumstances,  or  surroundings  in  which  they  were  bom. 

Mr.  Stow  writes  most  sympathetically  of  the  Bushmen,  and  of  the  happy  life 
they  led  before  the  cruel  European  and  his  equally  cruel  ally,  the  Kaffir,  came  on 
the  scene.  They  lived  in  a  land  teeming  with  wild  beasts  to  an  unprecedented 
extent  (so  far  as  we  know  of  the  history  of  the  Earth).  They  even  declared  in 
their  traditions  that  there  were  still  more  wonderful  wild  beasts  living  in  South 
Africa  in  the  days  of  their  far-back  ancestors,  that  have  since  become  totally 
extinct.  They  seldom,  therefore,  went  hungry  for  want  of  meat,  and  the  country 
supplied  a  sufficiency  of  roots,  fruits,  and  fungi  for  the  element  of  vegetable  diet. 
They  bad  many  dances,  to  which  they  were  devotedly  attached.  Mr.  Stow  gives 
a  touching  description  on  p.  103  of  an  old  Bushman  husband  and  wife  being 
reminded  of  the  happy  days  of  their  youth. 

“  This  interesting  old  couple  expressed  their  delight  continually,  as  with 
twinkling  eyes  they  were  shown  the  different  copies  of  their  cave-paintings,  ex¬ 
plaining  all  they  saw,  and  emphatically  terming  them  *  their  paintings,’  ‘  their  own 
paintings,’  ‘  the  paintings  of  their  nation.’  Coming  at  length  to  the  copies  of  some 
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danoe8,  old  ’Kou'ke  immediately  exclaimed,  ‘  That,  that  ia  a  grand  dance.  It  is 
the  ’Ko-’ku-curra !  ’  Thie,  she  aaid,  had  gone  out  of  fashion  when  she  was  a  little 
girl,  but  used  always  to  be  danced  in  the  days  of  her  grandmother’s  grandinotlu  r. 

‘  I  know  it!  I  know  the  song! ’  And  at  once,  moving  her  held  and  body  to  the 
time,  commenced  the  following :  .  .  .  [Here  arc  given  words  and  tune.] 

“  Whilst  ’Koukie  was  singing  the  upper  line  the  old  man  became  visibly  affeeted, 
and  kept  continually  touching  her  arm,  saying,  ‘Don’t!  don’t!’  She,  however, 
continuetl,  when  he  again  said,  almost  pitifully,  ‘  Don’t !  Don’t  sing  those  old 
songs ;  I  can’t  bear  it !  It  makes  my  heart  too  sad !  ’  She  still  persisteil,  with 
more  animation  than  before,  evidently  warming  with  the  recollection  of  the  past, 
until  at  length  the  old  man,  no  longer  able  to  resist  the  impulse,  broke  into  the 
refrain  shown  in  the  second  line.  They  looked  at  each  other  and  were  happy,  the 
glance  of  the  wife  seeming  to  say,  ‘  Ah  !  I  thought  you  could  not  withstand  that !  ’ 
One  was  not  prepared  to  meet  with  such  a  display  of  genuine  feeling  as  this  among 
people  who  have  been  looked  upon  and  treated  as  such  untamably  vicious  animals 
as  this  doomed  race  are  said  to  be.  It  was  a  proof  that  ‘  all  the  world’s  akin,’  and 
was  certainly  a  Bushman  edition  of  ‘John  Anderson — My  Jo,  John.’” 

The  chief  interest — I  may  say  the  remarkable  fascination — of  this  book  will,  in 
the  eyes  of  most  readers,  be  that  large  proportion  of  it  which  deals  with  the  Bush¬ 
men  and  their  former  life.  But  there  is  a  great  deal  of  valuable  material  about  the 
Hottentots  and  the  Hottentot  hybrids,  about  the  Damaras,  and,  above  all,  the  great 
B^chuana  or  Basuto  section  of  the  Bantu  peoples.  It  is  interesting  to  notice,  by- 
the-bye,  that  the  silly  and  meaningless  mis-spelling  “  Bechuana,”  which  has  become 
so  well  established  now  as  the  name  for  the  first  of  the  three  great  divisions  of  the 
Bantu  south  of  the  Zambezi,  is  ignored  by  the  author,  who  writes  the  word  Bachoana. 
There  is  reason  to  suppose  that  the  Sechuana-speaking  Bantu  were  the  first  repre¬ 
sentatives  of  that  great  African  section  of  the  negro  race  to  enter  South  Africa. 
Their  physical  appearance  in  many  tribes  suggests  considerable  intermixture  with 
Hottentots  or  Bushmen  in  earlier  days.  The  language  they  speak  is  rather  a  de¬ 
graded  and  worn-down  type  of  Bantu  speech,  but  it  exhibits  little  or  no  sign  of 
having  borrowed  from  the  Hottentots  either  in  vocabulary  or  pronunciation — unlike, 
apparently,  in  this  respect  the  Zulu-KaflUr.  At  its  roots  the  Sechnana  is  more 
connected  with  the  Kaffir  group  than  any  other  division  of  the  Bantu  family.  But 
it  has  acquired  a  remarkable  phonetic  development  of  its  own,  offering  resemblance.’, 
perhaps  only  superficially,  to  the  Makua  languages  of  South-East  Africa  north  of 
the  Zambezi  delta. 

Mr.  Stow  gives  a  most  interesting  account  of  that  strange  event  in  the  dawn 
of  South  African  history — the  invasion  from  across  the  Limpopo  of  the  Mantati 
cannibals.  This  was  one  of  the  extraordinary  movements  characteristic  of  univers.al 
history  until  a  real  civilization  had  fixed  rigid  bounds  to  the  movements  of  peoples. 
A  whole  nation  of  naked  Bantu  cannibals  came  down  on  South  Africa  from  the 
north-east.  Whether  they  spoke  a  language  akin  to  the  Zulu  or  to  the  Makaranga 
divisions  about  the  Zambezi,  or  whether  they  were  a  race  travelling  from  the  heart 
of  Central  Africa,  does  not  seem  to  have  been  known  at  that  date  or  subsequently  ; 
but  from  out  of  the  vast  unknown  that  lay  beyond  the  Bechuana  steppes  came  a 
whisper,  a  rumour,  that  there  was  sweeping  down  on  these  lands,  where  the  Bechuana 
were  more  or  less  happily  settled,  an  awful  horde  of  cannibals,  who  spared  neither 
man,  woman,  nor  child.  The  first  missionaries  had  come  into  the  Bechuana  country 
from  the  south,  and  they,  with  their  advice  and  active  assistance,  enabled  the 
Bechuana  to  make  a  stand  against  the  Mantati,  who,  after  one  or  two  disastrous 
defeats,  melted' away,  back  into  the  unknown  regions  from  which  they  had  come. 
Their  attacks  on  the  Bechuana  nation  were  succeeded  by  those  of  the  Matabele 
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section  of  the  Zulu  race.  Bat  Mr.  Stow  had  not  concluded  his  work  evidently  at 
the  time  of  his  death,  for  although  he  treats  with  such  fulness  of  the  Sechuana- 
speaking  people  and  of  the  Damara  and  Ovampo,  ho  sajs  nothing  of  Zulu-KafiBr 
stock  or  of  the  (to  him  unknown)  Makaranga  people  south  of  the  Zambezi,  who 
perbajts  constitute  the  third  Bantu  element  in  Southern  Africa. 

But  the  book  is  one  to  which  it  is  impossible  to  do  full  justice  iu  a  review. 
Would  that  there  were  more  Stows  in  the  African  world  to  produce  such  splendid 
studies  of  vanishing  and  altering  jjeoples ! 

H.  H.  JOHNSTOS. 

POLAR  REGIONS. 

The  Antarctic. 

The  Story  of  Exploration,  edited  by  Dr.  J.  Scott  Keltic :  ‘  The  Siege  of  the  South 

I’ole.’  70  lUuBtration*  and  large  Coloured  Map.  By  II.  B.  Mill,  ll.p.,  d.sc. 

London  :  Alston  Rivers.  1905. 

Dr.  Mill’s  history  of  southern  voyages  is  a  much-needed  and  very  welcome 
book.  The  Arctics  had  Sir  John  Barrow’s  two  volumes  of  chronological  history, 
and  Mr.  Shillinglaw’s  work  came  out  jnst  before  we  sailed.  But  they  were  dull 
reading,  incomplete,  and  often  inaccurate.  We  preferred  the  original  texts.  Thus 
warned,  we  supplied  our  Antarctic  Expedition  with  the  published  works  of  Boss 
and  WeJdell;  we  printed  Captain  Davis’s  charming  letter  to  his  sister,  and  em¬ 
bodied  the  texts  of  Biscoe,  Balleny,  Dumont  D’Urville,  and  Wilkes  in  the  *  Ant¬ 
arctic  Manual.*  Actual  students  of  the  subject  will  turn  to  these  fountiun-heads ; 
yet  they  will  also  have  to  use  Dr.  Mill’s  book  for  information  which  cannot  bo 
found  so  easily  elsewhere.  His  chapter  on  the  American  sealers,  a  very  obscure 
subject,  is  valuable  and  interesting.  Dr.  Mill  has  here  brought  together  much 
information  which  would  be  vainly  sought  for,  in  so  compact  a  form,  elsewhere. 
He  appears  to  be  indebted,  to  some  extent,  to  Mr.  Balcb.  It  is  a  pity,  however, 
that  so  much  space  should  be  wasted  on  Captain  Morrell.  Dr.  Mill  has  done 
a  still  greater  service  in  his  chapter  on  the  voyage  of  Bellingshausen.  Until  quite 
lately  the  work  of  this  eminent  explorer  was  only  accessible  in  the  Russian 
language,  although  we  have  long  had  the  use  of  his  maps.  The  first  coral  island 
ever  seen  by  the  present  wrriter  was  named  after  Lazareff,  the  second  in  command 
of  Bellingshausen’s  expedition ;  so  that  we  have  had  the  maps  showing  the  track 
for  many  years,  but  cot  the  narrative.  At  length,  in  1902,  an  abstract  was 
published  at  Leipzig.  It  is  nearly  a  complete  German  translation.  We  owe  to 
Dr.  Mill  the  first  full  account  of  Bellingshausen’s  voyage  in  English,  and,  as  the 
complement  of  Captain  Cook’s  Antarctic  voyage,  it  is  both  important  and 
interesting. 

Dr.  Mill’s  record  of  all  the  other  voyages  is  complete,  and  well  arranged;  while 
the  author  deserves  great  praise  for  a  diligent  and  painstaking  accuracy  in  every 
detail,  which  enhances  the  value  of  the  work,  and  gives  confidence  in  using  it. 
Thus  the  Antarctic  student  is  furnished,  not  only  with  a  reliable  book  of  reference, 
but  also  with  valuable  information  which  he  could  not  well  find  elsewhere. 

But  we  hope  that  the  book  will  serve  a  still  more  valuable  object.  It  is  written 
in  a  most  agreeable  style,  and  some  parts  of  the  story  are  quite  fascinating.  It  is 
most  desirable  that  it  should  be  widely  read,  and  the  literary  ability  of  the  author 
gives  every  promise  that  it  will  be  popular.  W  sincerely  trust  that  this  will  be 
the  case,  and  that  the  reading  public  will  thus  become  so  well  acquainted  with  the 
work  that  has  been  achieved,  that  it  will  take  an  intelligent  interest  in  what 
remains  to  be  done. 

Dr.  Mill’s  book  will  show  how  much  remains.  One  who  rises  from  its  perusal 
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must  do  80  with  a  feeling  of  surprise  at  the  title — ‘Siege  of  the  South  Pole.’ 
With  the  exception  of  the  expeditions  of  Sir  Janies  Ross  and  Captain  Scott,  there 
has  not  only  been  no  siege  of  the  south  pole,  but  barely  an  attempt  to  go  south  at 
all  within  the  Antarctic  Regions.  There  have  been  various  reconnaissances  of  the 
Antarctic  Circle,  usually  at  a  respectful  distance  to  the  north.  Some  of  the 
voyages  described  by  Dr.  Mill  have  never  reached  the  Antarctic  Regions  at  all ; 
others  have  just  crossed  the  circle. 

It  is  like  railing  a  cruise  to  Hammerfest  a  siege  of  the  north  pole.  Weddell 
and  Bruce  have  been  furthest,  making  summer  cruises  in  the  Weddell  sea,  and 
Bruce  has  furnished  us  with  a  valuable  series  of  soundings.  But  the  real  work 
begins  where  they  left  oflF.  We  regret  to  see  that  Dr.  Mill  is  in  favour  of  consulta¬ 
tive  committees,  stations  far  north  of  the  Antarctic  Circle,  and  another  cruise 
round  the  threshold.  Surely  he  cannot  continue  to  call  this  a  ‘  Siege  of  the  South 
Pole’!  It  is  to  be  hoped  that  there  will  be  no  more  committees,  and  no  more 
pottering  round  the  Antarctic  Circle.  Future  voyagers  must  cross  it,  if  they  call 
their  voyages  Antarctic,  as  the  very  beginning  of  their  work.  There  are  several 
routes  for  resolute  men  who  know  their  business.  The  next  will  be  down  the  east 
coast  of  Graham’s  Land.  But  the  course  is  south. 

In  conclusion,  we  congratulate  Dr.  Mill  on  the  production  of  a  book  which  will 
be  of  lasting  value,  and  which  is  calculated  to  do  lasting  good  to  a  great  cause. 

C.  R.  M. 


‘  Two  Years  in  the  Antarctic.’  By  Albert  IJ.  Armitage,  l.ieut.  k.N.u. 

London :  Edward  Arnold.  1905. 

This  unpretending  narrative  of  the  National  Antarctic  Expedition  by  Lieut. 
Armitage  follows  the  larger  and  more  complete  work  of  his  chief,  with  whose 
generous  consent  the  present  volume  appears.  Lieut.  Armitage  is  an  ofGcer  of 
great  merit.  He  was  mentioned  to  us  by  the  chairman  of  the  company  he  serves, 
as  an  officer  who  would  prove  useful  in  many  ways.  This  indeed  was  the  case. 
Armitage  had  experience  in  the  navigation  of  polar  ice,  in  Arctic  sledge-travelling, 
and  in  taking  scienti6c  observations.  He  is  a  practical  navigator,  a  judicious 
manager  of  men,  and  a  good  messmate.  He  proved  himself  to  be  staunchly  loyal. 

Immediately  on  his  appointment,  he  entered  into  the  spirit  of  the  work  most 
zealously,  and  sent  in  an  exhaustive  list  of  sledge  equipment  and  clothing,  with 
valuable  notes.  Captain  Scott  used  his  services  to  proceed  to  Norway  and  procure 
all  the  gear  for  sledging,  and  see  that  everything  was  properly  made  and  fitted. 
Besides  his  work  as  navigator,  Armitage  had  charge  of  the  magnetic  obaarvations 
at  sea. 

The  reader  will  expect  an  interesting  narrative  from  such  a  man,  and  he  will 
not  be  disappointed.  Throughout  we  see  that  Armitage  liked  and  appreciated  his 
work,  liked  his  companions,  and  was  liked  by  them.  He  was  one  of  a  very  happy 
company.  Often  humorous,  never  dull,  the  story  as  told  by  our  polar  veteran 
ought  to  find  many  interested  readers. 

C.  R.  M. 
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ETTROPE. 

German  Sea  Fisheries. — A  comprehensive  account  of  German  sea-fithing  is 
given  in  a  recent  Consular  Report  (Misc.  Series,  No.  636).  The  gross  tonnage  of 
the  German  fishing  fieet  in  1904  was  47,860,  a  marked  increase  on  previous 
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returns :  451  were  sailing  and  172  steam  vessels.  The  gross  tonnage  registered 
at  Geestemiinde  alone  was  86C4,  and  the  net  tonnage  entering  the  port  in  1904  was 
106,699.  The  total  result  in  wet  bsh,  sold  by  auction  in  open  market,  for  German 
deep  sea  and  coast  Sshing  was  £966,021,  of  which  £262,151  fell  to  Geestemiinde’s 
share.  One  steamer  of  that  port  made  forty  trips  in  1003,  and  one  vessel  loaded 
50  tons.  The  comparatively  new  Dutch  fshing  port  of  Ymuiden  seems,  however, 
to  seriously  threaten  the  position  of  this  and  other  German  North  sea  ports,  being, 
as  it  is,  nearer  to  a  large  part  of  north-west  Germany,  especially  the  Rhine  province. 
Geestemiinde,  however,  maintains  its  hold  on  the  Iceland  6shery,  over  20  per  cent, 
(by  value)  of  the  6sh  landed  coming  from  that  region.  Of  the  dsh  imported  into 
Germany  over  40  per  cent,  is  British-caught,  so  that  the  recent  increase  in  the 
consumption  per  head  is  of  great  importance  to  the  British  industry.  In  1903-4 
the  total  number  of  salmon  taken  on  tbe  lower  Ell)e  and  other  estuaries  was  2152 
against  3256  in  1902-3 ;  1000  young  salmon  were  set  out  on  the  South  Elbe  in 
1903-4.  An  Altona  vessel  returned  from  Siberia  in  December,  1903,  with  60,000 
frozen  and  80,000  salted  salmon.  The  catch  of  herrings  and  sprats  showed  a 
diminution  in  the  year  under  review,  but  herring  spawning-places  have  lately  been 
fuund  in  Kaiser  Wilhelm  canal,  and  in  its  waters  herrings  are  steadily  becoming 
more  plentiful.  The  German  fleets  engaged  in  herring  fishing  in  1903-4  included 
138  smacks,  10  steam-drifters,  8  steam-smacks,  and  1  motor  smack.  Over  a  million 
oysters  were  taken  on  the  North  sea  coast,  and  the  feasibility  of  cultivating  oysters 
on  a  large  scale  on  its  mud-flats  and  estuaries  is  being  considered.  Besides  its 
Itolice  duties,  a  special  cruiser  service  gathers  information  regarding  the  movements 
of  fish  shoals,  sizes  of  catches,  loss  of  nets,  and  telegraphs  details  to  the  Fishery 
Association,  which  then  conveys  the  information  to  the  fishing  companies.  In  1904 
the  cruiser  Ziettn  made  a  voyage  to  Iceland  reporting  results  to  the  association. 
A  shelter  was  then  in  course  of  erection  at  Reykjavik,  and  the  Zieten's  commander 
called  for  a  second  shelter  to  the  westward  and  another  on  Myrdal’s  sand,  as  also 
for  the  erection  of  two  beacons.  Government  assistance  includes  building  subven¬ 
tions  of  £200-£250  to  herring  smacks,  sums  for  purchase  of  nets  and  gear,  an<l 
loans  to  fishermen.  Other  encouragements  are  harbour  works ;  a  fishery  museum 
at  Altona,  now  to  be  enlarged ;  barometers  for  fishermen  at  2s.  6d.  each  ;  rewards 
for  marked  plaice ;  and  public  lectures.  Government  encouragement,  it  is  believed, 
takes  account  of  the  prospective  value  of  the  material  available  for  the  manning  of 
the  navy. 

ASIA. 

Austrian  Explorations  in  Asia  Minor. — An  expedition  to  the  Erjias  Dagh, 
the  highest  summit  of  Asia  Minor,  primarily  for  the  purpose  of  botanical  and  zoo¬ 
logical  research,  was  sent  out  in  1902  by  the  Gesellschaft  zur  Forderung  der 
naturhistorischen  Erforschung  des  Orients  in  Wien,”  under  the  leadership  of  Drs.  A. 
Penther  and  E.  Zederbauer,  the  former  of  whom  has  given  an  account  of  the  work 
accomplished  in  the  Abhandlungen  of  the  Vienna  Geographical  Society  (1905, 
No.  1).  The  travellers  made  a  very  thorough  examination  of  the  mountain  group 
from  their  special  point  of  view,  pitching  their  tent  at  a  number  of  dififerent  points, 
sometimes  at  considerable  elevations,  from  which  they  made  ascents  of  many  of 
the  summits,  besides  other  excursions.  Dr.  Penther’s  principal  attention  was  of 
necessity  given  to  zoology,  but  he  devoted  some  time  also  to  the  taking  of  bearings 
and  photographic  surveys,  the  resulting  map,  which  has  been  worked  up  by  Herr 
Tschamler,  of  the  Military  Geographical  Institute,  being  thus  a  useful  contribution 
to  an  improved  knowledge  of  the  Erjias  Dagh.  Dr.  Penther,  although  not  a  pro¬ 
fessed  geographer,  has  evidently  an  eye  for  the  physical  characteristics  of  a  district, 
and  his  descriptions  of  the  nature  of  the  mountains  are  of  much  interest.  As  is 
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well  knowD,  the  group  is  volcsnic  in  origin,  and  some  of  the  peaks  (such  as,  e.g., 
the  Lifoe,  towards  the  north/  the  first  to  be  ascended),  bear  evidence  to  their 
mode  of  origin  in  their  regular  conical  shape,  though  their  craters  have  been  entirely 
shattered.  Others  of  the  summits  (such  as  the  Kartyn,  not  far  from  the  Lifos)  are 
nothing  but  gigantic  piles  of  rocks.  Dr.  Penther  expresses  a  doubt  as  to  the 
volcanic  character  of  all  the  subsidiary  peaks,  some  being  possibly  the  result  of 
glacial  erosion.  An  interesting  feature  in  the  group  are  the  jailas,  or  summer 
stations  of  herdsmen,  which  are  found  at  considerable  altitudes  on  the  mountain¬ 
sides,  and  seem  to  closely  resemble  those  of  the  Alps  and  other  ranges.  They 
mostly  consist  of  tents  of  leather  or  other  material ;  but  in  one,  that  of  Kyzyk,  on 
the  slopes  of  Karasivri,  the  shelters  were  of  the  nature  of  holes  excavated  in  the 
hillside.  The  mountain  group  is  divided  into  two  by  a  north-to>eouth  depression 
(folio  ived  by  the  main  route  from  Kaisarieh  southward),  the  smaller  section  to  the 
east  consisting  of  the  Koch  Dagh  and  associated  summits.  This  is  perhaps  to  be 
regarded  as  the  remains  of  an  ancient  crater-wall,  of  which  the  western  side  has 
fallen  in,  and  seems,  in  any  case,  to  be  older  than  the  main  summit  of  the  Erjias 
Dagh,  and  many  of  the  parasitical  cones  may  possibly  belong  rather  to  this  old 
volcano  than  to  the  newer  one.  Glaciation  seems  to  have  been  most  developed 
towards  the  north-west  and  south-west,  in  the  former  of  which  directions  there 
still  exists  a  secondary  glacier,  which  is  perhaps  to  be  taken  as  the  scanty  remnant 
of  a  former  greater  extension  of  ice,  though  the  absence  of  striations,  roches 
iiMutonites,  etc.,  would  tell  against  this  idea.  Dr.  Penther  throws  doubt  on  the 
statements  of  Tchihatchef  and  Hamilton  as  to  the  existence  of  several  glaciers, 
especially  on  the  south  side,  saying  that,  as  there  seems  to  have  been  a  greater 
amount  of  snow  at  the  time  of  their  visits,  any  true  glaciers  must  have  been  hidden 
by  the  snow-covering.  He  is  inclined  to  think  that  what  they  saw  were  snow  or 
n^tw-fislds,  though  he  allows  that,  in  the  recent  general  retreat  of  glaciers,  such  may 
have  disappeared  in  the  intervening  time. 

Geological  Seiulta  of  the  Tibet  Miision- — As  was  mentioned  by  Sir 
Frank  Tounghusband  in  his  paper  read  before  the  Society,  the  Tibet  Mission  was 
accompanied  by  Mr.  Hayden,  of  the  Geological  Survey  of  India,  whose  observa¬ 
tions  have  for  the  first  time  supplied  accurate  data  respecting  the  geological 
structure  of  central  and  southern  Tibet.  A  preliminary  note,  giving  in  outline  the 
results  of  the  observations,  has  appeared  in  the  Becordt  of  the  Geological  Survey  of 
India  (vol.  32,  part  2,  1905).  The  most  striking  feature  in  the  geology  of  the 
region  traversed  is  the  wide  extent  of  the  Jurassic  formations,  which  cover  almost 
the  whole  area  between  the  Himalayas  and  Lhasa,  extending  also  far  to  the  north 
into  the  hill  ranges  separating  the  Pembu  valley  from  the  basin  of  Tengri-nor. 
They  have,  however,  yielded  but  little  of  interest,  for  the  whole  area  has  suffered 
so  severely  from  metamorphism  that  the  rocks  consist  chiefly  of  crushed  and 
altered  slate  and  limestone,  with  quartzite  and  calc-schist.  Some  highly  fossili- 
ferous  limestones  of  Middle  Jurassic  age  were,  however,  found  to  the  south  of 
Khamba  Jong.  In  Sikkim  and  the  Ghumbi  valley  the  prevailing  rocks  arc 
gneiss  and  granite,  the  boundary  between  these  and  the  younger  sediment.ary  beds 
to  the  north  following  the  line  of  the  highest  peaks  (Pauhanri,  Kangchenjhau, 
Ghomiomo,  etc.),  all  of  which  are  crystalline,  while  a  line  along  their  northern 
slopes  marks  the  beginning  of  the  sedimentaries.  Some  schists  and  crystalline 
limestones,  found  at  Talnng  in  the  Khongbu  valley,  may  be  of  Palaeozoic  age, 
while  a  part  of  the  Triassic  system  seems  represented  further  east.  In  Tibet 
a  belt  of  Gretaceous  and  Tertiary  rocks  runs  from  Khamba  Jong  a  little  south 
of  east  to  Tuna.  Abundant  evidence  of  a  former  greater  extent  of  glacial  condi¬ 
tions  in  the  Trans-Himalayan  region  was  met  with  in  the  form  of  old  moraines. 
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erratics,  old  lake-basins,  and  the  like.  Throughout  the  plain  of  the  Yam  rirer, 
around  Khamba  Jong,  characteristic  rochet  moulonnA  show  the  direction  of 
flow  of  old  glaciers  from  the  northern  slopes  of  the  Himalayas;  while  erratics 
supply  evidence  that  the  drainage  from  the  neighbourhood  of  Kangchenghan  must 
once  have  had  a  northerly  trend,  and  that  consequently  the  Lachen  and  other 
streams  have  widely  encroached  on  the  original  northern  system.  Of  the  lakes, 
both  Kala-tso  and  Yamdok-tso  apparently  owe  their  existence  to  the  damming  up 
of  old  river  valleys  by  fans  from  side  valleys,  and  the  consequent  formation  of  an 
area  of  closed  drainage.  Old  terraces,  at  some  height  above  the  present  levels,  show 
that  both  lakes  have  shrunk  since  their  formation.  The  area  visited  is  strikingly 
poor  in  minerals  of  economic  value,  though  gold  occurs  in  very  small  quantities  in 
the  Sanpo  gravel. 

Mountaineering  in  the  Himalayas.— Dr.  Jacot-Ouillarmod,  of  Neucbatel, 
one  of  the  members  of  the  expedition  which  effected  some  ascents  in  the  Karakoram 
Himalayas  two  years  ago,  has  lately  proceeded  to  the  Sikkim  part  of  the  range, 
accompanied  by  several  companions  (Swiss  and  English),  in  the  hopes  of  achieving 
the  ascent  of  Kangchenjunga.  The  expedition  has  already  met  with  a  disaster, 
one  of  its  members,  Lieut.  Pache  of  Neucb&tel,  having  been  killed  by  an  avalanche 
while  crossing  a  field  of  nevi.  Three  natives  are  said  to  have  also  been  killed, 
while  two  of  the  other  Europeans  were  only  slightly  hurt.  It  is  said  that  the 
party  will  renew  the  attempt  next  year. 

Obrncheff’s  Beoent  Jonmey  in  Central  Asia.— The  eighth  number  of 
the  Zeitichrift  of  the  Berlin  Geographical  Society  contains  a  communication  from 
the  well-known  traveller,  Y.  Obrucheff,  on  a  journey  undertaken  by  him  last 
summer  in  Dzungaria,  the  Tarbagatai,  and  neighbouring  ranges.  Geologically,  the 
(aid  ranges  are  said  to  be  evidently  “Horsts,”  while  the  Dzungarian  Gate  and 
almost  all  the  valleys  of  the  region  are  rift-valleys  (“  Graben  ”).  On  the  southern 
side  of  the  Sanr  clear  traces  of  the  former  existence  of  glaciers  were  seen.  The 
traveller  made  interesting  observations  on  the  distribution  of  the  loess,  on  denu¬ 
dation  in  the  desert,  and  other  subjects. 

Dr.  Tafel’s  Geological  Researches  in  China.— Lieut.  Filchner,  whose  in¬ 
teresting  journey  across  the  highlands  of  North-Western  China  was  described  in 
the  May  number  of  the  Journal  (p.  562),  was  accompanied,  as  will  be  remembered, 
by  a  geologist.  Dr.  Tafel,  whose  observations  shed  much  new  light  on  the  structure 
of  the  region  traversed.  Dr.  Tafel  has  since  carried  out  other  journeys  in  Northern 
China,  mainly  in  the  region  of  the  middle  course  of  the  Hwang-ho,  and  has  com¬ 
municated  some  of  the  results  of  bis  observations  to  the  Berlin  Geographical 
Society  {Zeitachrift,  No.  8,  1905).  We  hope  to  recur  to  his  conclusions  respecting 
the  geological  history  of  the  region  in  a  subsequent  number. 

History  of  Korea’s  Relations  with  China. — The  question  of  the  precise 
relations  in  which  Korea  has  stood  with  Cuina  within  the  last  four  or  five  centuries 
has  always  been  more  or  less  of  a  puzzle,  owing  to  the  apparent  difficulty  of 
reconciling  the  claim  of  China  that  Korea  was  a  subordinate  country,  with  the 
admission  (made  by  the  Chinese  Foreign  Office  in  1871)  that  the  smaller  country 
was  “  wholly  independent  in  everything  relating  to  her  government,  her  religion, 
her  prohibitions,  and  her  laws.”  Mr.  Bockhill  has  sought  to  throw  light  on  the 
question  in  a  brochure  entitled  '  China’s  Intercourse  with  Korea  from  the  Fifteenth 
Century  to  1895  ’  (London :  Luzac,  1905),  in  which,  by  the  aid  of  a  further  study 
of  Chinese  authorities,  ancient  and  modem,  he  extends  and  modifies  the  substance 
of  a  paper  originally  printed  in  1888.  As  regards  the  political  status  of  Korea, 
Mr.  Bockhill  points  out  the  mistake  which  has  arisen  from  translating  the  term 
“  Shu  kuo,”  used  alike  by  Chinese  and  Koreans  in  official  documents,  as  “vassal 
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kiogdom.”  The  character  “  shu  ”  carries  with  it  the  idea  of  rflationship,  which 
the  writer  holds  to  be  the  keynote  to  the  whole  question.  The  custom  of  the 
Korean  kings  to  submit  to  the  emperor  of  China  for  approval  the  names  of  the 
heirs  to  the  throne,  or  of  their  consorts,  is  held  to  imply  merely  ceremonial  rela¬ 
tions,  with  no  idea  of  subordination  other  than  that  of  respect  and  deference  on  the 
part  of  the  younger  member  of  a  family  to  its  recognized  head.  Again,  the 
investiture  by  China  of  the  kings  of  Siam,  Burma,  Annam,  Korea,  etc.,  amounted 
to  nothing  more  than  the  recognition  of  a  weak  sovereign  by  the  most  powerful 
state  in  Asia.  Mr.  Rockhill  sketches  the .  principal  events  in  the  intercourse 
between  China  and  Korea  during  the  centuries  under  review,  and  concludes  with 
a  brief  account  of  some  of  the  laws  and  customs  of  the  latter  country. 

Connection  between  the  Trian^atione  of  Western  and  Southern 
Sumatra. — The  geodetic  work  which  has  long  been  in  progress  in  the  Dutch 
East  Indies  has  lately  made  an  important  advance  through  the  connection  of  the 
surveys  in  Western  Sumatra  with  those  in  the  south  of  the  island  and  in  Java. 
The  operations  and  their  results  are  described  in  some  detail  by  Dr.  J.  J.  A. 
Muller  in  the  TijdKhri/t  of  the  Netherlands  Geographical  Society  (1905,  No.  4). 
The  length  of  the  side  of  the  triangle  forming  the  connecting  link  between  the  two 
surveys  showed  a  difference  of  74  centimetres,  or  1  :  23,000  of  the  total,  as 
determined  from  the  two  directions.  This  may  be  accounted  for  partly  by  the  less 
degree  of  precision  in  the  measurement  of  the  base  for  the  west  coast  triangulation, 
and  partly  also  by  the  accumulated  error  over  a  total  distance  of  600  miles.  The 
latitude  of  Gunong  Talang,  as  determined  by  the  west  coast  triangulation,  was 
2°  6'  8"'699  S.,  and  by  the  southern  triangulation,  2°  6'  9"’312,  and  this  difference 
of  0"’6  is  reduced  to  0"‘2  if  the  sides  of  the  west  coast  triangles  are  increased 
throughout  in  the  above  proportion  of  1  :  23,000.  The  longitude  of  the  point 
designated  “  Basis-West  ”  at  Padang  comes  out,  in  whole  seconds,  as  6”  26'  2G" 
west  of  Batavia,  as  determined  by  the  geodetic  operations. 

APRICA 

French  Exploration  in  the  Sahara.— It  will  be  remembered  that  a  junction 
between  the  Algerian  Sahara  and  the  Niger  was  last  year  effected  by  parties 
which  started  from  either  side,  and  met  at  an  intermediate  point  not  far  from  the 
Adrar  moMxf  (Journal,  vol.  24,  pp.  348,  481).  This  year  the  whole  distance 
between  Algeria  and  the  Niger  has  been  traversed  by  one  traveller,  M.  E.  F. 
Gautier,  whose  excellent  studies  on  the  physical  geography  of  the  north  Saharan 
borderlands  have  been  frequently  alluded  to  in  the  Journal.  After  first  carrying 
out  scientific  explorations  in  the  Tuat  region  (Journal,  July  number,  p.  86), 
M.  Gautier,  with  M.  Ghudean,  a  geologist,  joined  an  expedition  under  M.  Etiennot, 
which  was  to  examine  the  route  for  a  telegraph  line  accroes  the  Sahara.  The 
explorers  set  out  from  Tuat  on  May  12, 1905,  and  two  months  later  M.  Etiennot 
returned  northwards,  while  M.  Gautier  pursued  his  way  without  any  native  escort, 
accompanied  for  several  days  by  one  servant  and  one  guide  only.  Gao,  on  the 
Niger,  was  reached  on  August  3.  A  short  account  of  the  journey,  based  on  a  com¬ 
munication  to  the  Le  Temps,  appeared  in  the  October  number  of  La  Oeogmphie. 
For  the  last  375  miles  before  reaching  the  Niger,  the  traveller  crossed  an  unbroken 
steppe,  covered  with  a  widely  spaced  forest  of  mimosas,  between  which  a  fine  grass 
grows.  This  M.  Gautier  considers  as  characteristic  of  the  southern  border  of  the 
desert  from  the  Atlantic  to  Egypt.  Taodeni,  the  site  of  the  well-known  salt-de[)08its, 
seems  to  be  the  centre  of  a  vast  depression,  on  which  all  the  wadis  from  the 
Moroccan  Atlas  and  the  Hoggar  massif  converge.  According  to  native  accounts, 
it  still  boasts  an  abundance  of  water,  anl  must  in  very  ancient  times  have  been 
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occupied  by  a  great  lake,  in  which  the  Niger  terminated.  Like  some  other  writers, 

M.  Gautier  belioTes  that  in  neolithic  times  the  Sihara  was  comparatively  well 
watered,  and  supported  a  considerable  population.  As  proofs,  he  points  to  the 
rock-drawings,  tombs,  and,  above  all,  the  hand-mills  which  are  met  with  every¬ 
where  from  Algeria  to  the  Niger.  M.  Gautier  found  the  Silurian  formation — 
highly  metamorphosed  and  comparable  to  the  Caledonian  of  Northern  Europe — the 
dominant  one  in  the  region  traversed.  This  is  of  much  importance,  as,  although 
this  formation  had  been  reported  by  Foureau  and  other  travellers,  we  were  hitherto 
quite  ignorant  of  its  extension.  The  same  number  of  La  Oeographie  contains  the 
narrative  of  M.  Villatte’s  journey  to  Adrar  last  year,  to  which  we  hope  to  recur  in 
a  future  numbsr.  It  is  accompanied  by  a  large-scale  map,  based  on  the  traveller’s 
surveys. 

Reconnaissance  in  the  Western  Sahara.— Another  journey  of  some  interest 
has  been  lately  made  by  Captain  Flye  Sainte-Marie,  in  tbe  little-known  region  west 
of  Tuat.  An  account  of  the  journey  has  appeared  in  the  Benseignements  Coloniaux, 
published  by  the  Comit4  de  I’Afrique  fran9aise  (1905,  No.  10  bis).  The  wide  region 
of  sandhills  west  of  the  Saura,  known  as  Igidi,  has  been  much  harassed  of  late  by 
marauding  bands  from  the  southern  borderlands  of  Morocco,  and  little  has  yet  been 
done  by  the  military  force  stationed  in  Tuat  to  extend  its  activity  in  this  direction. 
The  recent  expedition,  for  which  careful  preparations  had  been  made  for  some  time, 
was  of  the  nature  of  a  reconnaissance  intended  to  pave  the  way  for  future  opera¬ 
tions.  Its  object  was,  by  striking  west  across  the  principal  north-to-south  routes 
of  this  part  of  the  Sahara,  to  study  the  present  political  and  economic  position  of 
the  region.  The  reconnaissance  proved  very  successful,  a  point  being  reached  in 
about  6°  50'  W.,  only  abont  112  miles  from  the  site  of  the  former  important  trade- 
centre  of  Tindnf.  All  the  main  routes  from  Southern  Morocco  to  the  Sudan  via 
Taodeni  were  intersected,  as  well  as  minor  deviations  of  secondary  importance. 
The  main  routes  are  six  in  number,  three  starting  from  Tafilet,  two  from  the  Dra 
(one  of  them  followed  by  Gaillie),  and  one  from  Tinduf  (that  of  Lena).  Of  these, 
five  depend  for  their  existence  on  three  important  districts  in  the  Igidi  or  on  its 
borders,  all  lying  within  a  zone  of  only  170  miles  in  width,  and  the  command  of 
these  points  would  virtually  control  the  whole  of  the  communications  of  this  part 
of  the  Sahara.  The  positions  of  two  of  the  districts  (which,  like  the  Igidi  in 
general  in  a  less  degree,  are  rich  in  pasturage)  correspond  with  a  marked  change  in 
direction  in  the  direction  of  the  dunes,  which  seems  not  entirely  accidental,  though 
the  reason  requires  further  investigation.  During  the  whole  journey  the  party 
never  came  in  touch  with  the  raiding  parties,  which  seem  to  have  acquired  a 
wholesome  respect  for  the  French.  As  regards  the  trade  of  this  region,  it  seems  at 
present  to  have  almost  disappeared,  for  not  a  human  being  was  encountered  during 
an  itinerary  of  some  1200  miles,  while  two  raiding  parties  and  three  smsdl 
caravans  represent  the  sum  total  of  the  operations  of  a  whole  year.  The  reason 
suggested  is  the  presence  of  the  French  at  Tuat,  which  has  placed  a  check  on  the 
traffic  in  slaves,  while  with  the  decrease  of  commerce  raiding  has  increased,  a  result 
being  the  entire  desertion  of  Tinduf  since  1903.  Captain  Sainte-Marie  thinks, 
however,  ^hat  with  the  pacification  of  the  district  a  certain  amount  of  the  former 
trade  may  spring  up  again.  The  report  is  accompanied  with  a  sketch-map,  but  a 
detailed  map  of  the  results  of  the  journey  is  promised  for  the  next  number  of  the 
periodical. 

Agricultural  Beaourcea  of  East  Africa  Protectorate.— A  Report  by 
Messrs.  J.  G.  Bailie,  T.  G.  Hinds,  and  F.  B.  N.  Findlay  gives  a  running  view  of  the 
salient  features  of  the  East  Africa  Protectorate  within  the  railway  zone,  nearly  600 
miles  long  by  50  broad,  from  Mombasa  to  Fort  Florence,  by  about  50  miles  broad. 
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Embodying  the  obserTations  of  three  practical  South  African  colonists  during  a 
three  months’  journey  in  the  highlands  of  the  protectorate,  the  >iOoklet  should  he 
specially  sertioeahle  to  intending  settlers.  The  report  gives  on  the  whole  a  very 
favourable  impression  of  the  land,  and  inspires  hopeful  expectations  of  its  future. 
Only  a  few  items  may  he  quoted.  About  Simha,  3360  feet  high,  was  found  a 
really  good  stock  country,  with  good  soil,  the  great  drawback  there  and  thence  to 
mile  260  being  scarcity  of  water,  aggravated  by  the  porous  nature  of  the  soil.  To 
the  south,  low  conical  hills,  recalling  features  of  South  Africi,  extend  towards 
Mount  Kilimanjaro,  80  miles  distant,  and  occasionally  visible  from  the  rmlway. 
Abounding  in  game,  the  land  around  Simba  is  a  favourite  resort  of  the  lion,  which 
will  sometimes  come  within  sight,  and  has  been  known  to  take  possession  of  the 
station.  At  Eiu  20,000  acres  of  grazing-land  have  been  taken  up.  Nearly  two 
pages  are  given  to  an  account  of  the  thriving  town  of  Nairobi,  which  already  boasts 
many  buildings  erected  or  in  course  of  erection,  surrounded  with  gardens,  and  com¬ 
manding  wide  views.  In  Nairobi  living  is  cheap.  Two  rupees  (2s.  8<f.)  buy  7  Ibe.  of 
bread  and  5  lbs.  of  meat,  or  120  lbs.  of  potatoes.  Wakikuyu  labourers  cost  4  to  6 
Rs.  a  month,  without  food.  The  best  stock  country,  however,  is  the  Rift  valley. 
Extending  from  north  end  of  Lake  Naivasha  to  the  southern  slo()e8  of  Menengai  hill 
is  splendid  sheep-pasture,  and  the*  greater  part  of  the  best  grazing-land  has  been 
applied  for.  The  projected  Zionist  settlement  is  estimated  as  a  promising  stock 
and  agricultural  land.  The  Nandi  plateau  shows  extensive  native  agriculture.  The 
whole  of  the  highlands  is  “  perfectly  healthy,”  as  witnessei  by  the  ruddy-cheeked 
children,  and  parts  compare  favourably  with  the  best  cattle  and  sheep  districts  of 
South  Africa ;  but  as  a  whole  the  highlands  cannot  be  said  to  be  well  watered. 
The  writers’  assurance  of  the  future  prosperity  of  the  country  and  its  suitability  for 
immigrants  prepared  to  make  it  their  home  and  possessed  with  a  capital  of  at 
least  £1000,  is  endorsed  in  a  note  at  the  end  by  Lord  Hindlip. 

Major  Powell-Cotton’s  Expedition. — News  has  been  received  in  this 
country  of  the  safe  arrival  of  Major  Powell-Cotton  {Journal,  vol.  24,  p.  677)  in  the 
region  of  the  Equatorial  forest  about  the  sources  of  the  Aruwimi. 

Ethnological  Investigations  in  the  Southern  Congo  Basin-— The  well- 
known  German  ethnologist.  Dr.  L.  Frobenius,  has  undertaken  an  expedition  to  the 
region  of  the  Kasai  for  the  study  of  the  native  tribes  of  that  part  of  Africa.  The 
traveller  left  Antwerp  on  December  29, 1904,  and  made  his  way  into  the  interior  by 
the  Congo  route  to  the  basin  of  the  Kwiln.  A  letter  describing  the  observations 
made  down  to  May  24  last  is  printed  in  the  6th  number  of  the  Zeitachri/t  of  the 
Berlin  Qnographical  Society.  This  is,  we  believe,  the  first  time  that  the  somewhat 
perplexing  tribe-relations  of  this  region  have  been  studied  on  the  spot  by  a  professed 
ethnologist,  and  valuable  results  may  be  expected  from  the  journey. 

Scientific  Research  in  the  German  African  Protectorates.— We  learn 
from  the  Zeitachri/t  of  the  Berlin  Geographical  Society  (1905,  No.  7),  that  a 
scheme  has  been  drawn  up  for  the  systematic  investigation  of  tbe  geography  of  the 
German  African  territories.  Hitherto,  it  is  felt,  much  has  been  lost  by  the  dissipa¬ 
tion  of  energy  among  various  channels,  and  it  is  hoped  that  more  valuable  results 
will  be  gained  by  the  concentration  of  effort  under  one  organization.  The  scheme 
is  the  result  of  the  deliberations  of  a  committee  appointed  last  year  for  the  purpose, 
and  it  is  proposed  to  carry  out  the  objects  in  view  by  stationing  scientific  observers 
at  Government  stations,  attaching  them  to  expeditions,  and  similar  methods.  The 
fcope  of  their  researches  will  embrace  **  all  branches  of  scientific  knowledge  which 
have  to  do  with  the  Earth's  surface,  its  vegetable,  animal,  and  human  inhabitants.” 
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Raised  Shore-lines  in  Southern  Ontario. — The  summary  Report  of  the 
Geological  Survey  of  Canada  for  1904  (Ottawa,  1905)  contains  a  note  by  Mr.  A.  F. 
Hunter  on  an  examination  of  the  ancient  high-level  shore-lines  which  are  to  be 
seen  along  the  flanks  of  the  Blue  mountain  escarpment,  south  of  the  Georgian  bay 
of  Lake  Huron.  This  escarpment  runs  in  a  generally  north-west  by  north  direc¬ 
tion  from  the  head  of  the  Nottawasaga  valley  up  into  the  Bruce  peninsula.  In 
spite  of  its  apparent  straightness,  it  is  really  formed  by  a  series  of  niches  cut  into 
the  edge  of  the  Niagara  limestone  and  underlying  formations  which  form  the  table¬ 
land  of  south-western  Ontario ;  the  niches  marking  the  position  of  parallel  trans¬ 
verse  valleys  divided  by  ridges  with  the  prevailing  north-east  by  north  direction  of 
this  part  of  Canada.  Throughout  the  valleys  there  are  well-developed  terraces, 
which  show  that  the  valleys  are  not  the  result  of  erosion  in  recent  geological  times. 
The  terraces  pass  from  the  lake-shore  into  the  transverse  valleys  without  change  in 
character,  so  that  the  latter  were  evidently  bays  during  the  period  of  submergence. 
There  are  a  few  broad  terraces  more  conspicuous  than  the  rest,  each  representing;  a 
period  of  strong  activity,  or  else  a  stationary  condition  of  the  water-surface.  The 
lowest  is  the  Algonquin  shore-line,  forming  the  base  of  the  rising  ground.  Its 
altitude  varies  roughly  between  740  and  790  feet,  the  cause  of  the  variation  being 
probably  a  local  deformation,  as  one  of  the  best-marked  higher  terraces  is  nearly 
horizontal.  The  second  shore-line  is  about  180  feet,  and  the  third  about  300  feet, 
higher  than  the  flrst,  both  again  showing  traces  of  deformation.  The  most  striking 
of  all  the  terraces  is,  however,  the  high-level  one  already  referred  to,  which  runs  at 
a  level  of  1430  feet  above  the  sea,  and  has  a  considerable  range  throughout  the 
district.  It  has  in  places  the  great  width  of  a  mile  or  more,  and  is  throughont 
associated  with  high  rocky  cliffs  of  Niagara  limestone,  at  whose  base  the  old  water¬ 
line  is  seen.  It  is,  in  fact,  almost  entirely  owing  to  the  action  of  the  water  when 
at  this  level  that  there  are  so  many  good  exposures  of  the  Niagara  formation. 
While  occupying  a  considerable  width  ekewhere,  the  terraces  all  converge  to  within 
the  space  of  half  a  mile  at  Craigleith. 

Surface  Features  in  Montana  and  Idaho. — One  of  the  most  rugged  and 
forbidding  sections  of  the  Rocky  mountains  of  the  northern  United  States  is  that 
occupying  the  eastern  part  of  the  Columbia  river-basin  in  the  states  of  Montana 
and  Idaho.  Between  the  Bitterroot  valley  on  the  east  and  the  Clearwater  on  the 
west  lies  a  broad  band  of  elevated  country,  forming  in  the  east  the  well-defined 
ranze  of  the  Bitterroot  mountains  (rising  in  Trapper  peak  to  a  height  of  over 
1000  feet),  while  further  west,  occupying  a  large  area  in  Central  Idaho,  the  Clear¬ 
water  and  Salmon  River  mountains  form  a  wide  uplift,  with  peaks  of  about  8000 
feet,  falling  westward  to  the  plateaus  of  the  lower  Salmon  and  Snake  rivers.  This 
country  was  the  scene  of  a  geological  reconnaissance,  in  the  autumn  of  1899,  by 
Mr.  Waldemar  Lindgren,  who  sketches  the  geology  and  surface  features  in  a 
publication  of  the  U.S.  Geological  Survey  (Professional  Paper,  No.  27,  Washington, 
1904).  The  r^ion  is  of  considerable  interest  to  the  student  of  the  origin  and 
history  of  existing  surface  features,  offering  as  it  does  typical  examples  of  some 
of  the  more  striking  processes  of  mountain-building.  This  is  especially  the  case 
with  the  Bitterroot  range,  which,  Mr.  Lindgren  thinks,  will  always  remain  one  of 
the  most  important  localities  in  the  world  for  the  study  of  the  development  of 
Echistoeity  and  distributed  faults.  From  the  well-marked  depression  of  the  Bitter¬ 
root  valley  the  range  rises  westward  with  a  remarkably  even  slope,  which  for  long 
distances  is  nearly  constant  at  angles  ranging  from  18°  to  26°.  Westward  its 
slopes  soon  merge  into  the  dissected  high  plateau  of  the  Clearwater  mountains. 
No.  VI. — December,  1905.]  2  t 
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The  highest  summits  all  occur  near  the  eastern  versant  of  the  Bitterroot  range, 
while  the  diride  forming  the  boundary  between  Montana  and  Idaho  lies  further 
west  at  a  lower  eleration.  The  drainage  shows  some  remarkable  characters,  the 
streams  flowing  in  generally  straight  courses  across  the  range,  the  face  of  which  is 
scored  with  a  number  of  deep  cafions  V-shaped  in  section,  while  the  upper  parts  of 
the  Talleys  are  broadly  U-shaped.  Jointing  of  the  rock,  erosion,  and  glacial  action 
contribute  to  an  excessive  roughness  of  topographic  detidl,  making  the  range  one  of 
the  must  inaccessible.  Practically  the  entire  area  of  the  Bitterroot  and  Clearwater 
systems  is  occupied  by  granite,  with  some  gneiss,  though  sedimentary  formations 
occupy  small  areas  to  the  west,  being  partly  exposed  below  the  great  sheet  of 
Columbia  river  lava.  The  eastern  versant  of  the  Bitterroot  range  consists  of 
gneiss,  which  has  been  derived  by  compressive  or  shearing  stress  from  the  normal 
massive  granite  forming  the  mass  of  the  range.  The  remarkably  even  slope  to  the 
Bitterroot  valley  conforms  to  the  dip  of  the  gneiss,  and  there  seems  no  doubt  that 
a  uniform  dislocation  of  great  extent  has  taken  place  all  along  this  eastern  face. 
It  was  accompanied  partly  by  direct  movement  on  minute  and  numberless  fault- 
planes  (elipping-planes),  partly  by  molecular  movements  long  enough  sustained  to 
produce  a  typical  schistose  structure.  The  fault  seems  to  have  been  a  normal  one, 
the  downthrow  being  on  the  side  of  the  Bitterroot  valley,  and  there  arc  some 
indications  that  the  downward  movement  has  not  even  yet  entirely  ceased.  The 
report  is  well  illustrated  by  maps,  sketches,  and  photographs  of  typical  features. 

AUSTRALASIA  AHD  FACUIC  ISLANDS. 

New  Memorial  to  the  Founder  of  Adelaide. — A  reprint  from  the  llajister 
and  Obttrver  of  Adelaide,  South  Australis,  relates  the  unveiling  of  a  new  memorial 
to  Colonel  Light  to  replace  the  ruined  old  one.  The  ceremony  was  performed  on 
June  121  last  amid  a  great  concourse  of  people,  including  over  one  hundred  pioneers 
whose  records  began  before  or  in  1845,  among  them  a  few  who  attended  Colonel 
Light’s  funeral  on  October  10,  1839.  The  new  monument  stands  35  feet  high — a 
conspicuous  ornament  in  Light  Square.  It  is  of  South  Australian  granite;  the 
pedestal,  of  Monarto  grey  granite ;  and,  from  base  of  column  to  top,  of  Murray 
Bridge  red  granite.  The  shaft,  beautifully  polished,  is  crowned  by  a  burnished 
capstan-shaped  block,  and  npon  it  rests  the  bronze  tripod  and  theodolite,  suspended 
horizontally.  Describing  Colonel  Light  as  the  “  most  picturesque  and  fascinating 
flgure  amougst  the  early  settlers”  and  “  the  preserver  and  even  saviour  of  South 
Australia,”  the  Lieut.-Qovernor  enlarged  on  the  felicity  of  the  site  Colonel  Light 
bad  chosen  for  the  South  Australian  capital,  in  the  midst  of  one  of  the  finest  plains 
in  the  world,  and  under  the  shelter  of  hills,  which  both  moderated  the  climate  and 
secured  a  copious  water-supply.  Not  less  admirable  was  the  plan  of  the  city 
devised  by  Colonel  Light,  with  its  broad  streets  and  park  lands  over  2300  acres 
in  extent.  In  its  port,  8  miles  distant,  rode  ships  of  8000  tons  burden.  The  date 
of  Colonel  Light’s  birth  seems  now  definitely  settled.  Mr.  A.  Francis  Steuart,  a 
great  grandnephew  of  Colonel  Light,  supplied  the  memorial  committee  with  a 
letter  from  Colonel  Light’s  father,  dated  August  23, 1792,  in  which  he  says  his  son 
William  ”  is  now  six  years  of  age.”  He  was  therefore  born  in  1786,  and,  dying  in 
1839,  must  have  been,  not  fifty-one,  as  stated  on  the  old  monument,  but  fifty-three 
years  of  age,  as  inscribed  on  the  new  memorial. 

Dutch  Exploration  in  Western  Hew  Guinea. — We  alluded  some  time 
ago  to  th^  expe^tion  organized  by  the  Netherlands  Geographical  Society  for  the 
exploration  of  the  great  mountain  range  of  Western  New  Guinea,  and  placed  under 
the  command  of  Mr.  Posthumus  Meyjes  {Journal,  vol.  26,  p.  97).  The  original 
•  idea  of  penetrating  to  the  great  snowy  range  overland  has  since  had  to  be  abandoned, 
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bat  some  good  work  has  been  done  in  the  way  of  exploring  the  Dignl  river,  the 
principal  stream  of  this  part  of  New  Guinea,  by  means  of  a  steamer  and  boats.  A 
brief  account  of  the  ascent  of  the  Digul  appears  in  the  Tijdachrift  of  the  Nether¬ 
lands  Geographical  Society  for  September  last  (Yol.  22,  No.  5).  The  Digul  river 
enters  the  sea  opposite  the  north  end  of  Frederik  Hendrik  island,  and  was  reached 
by  the  expedition  in  the  Valk  after  the  passage  of  the  narrow  strait  separating 
that  island  from  New  Guinea  had  been  effected.  Tbe  Valk  entered  the  river 
proper  (which  had  been  first  examined  by  the  steam-pinnace)  on  March  27, 1905. 
The  water  was  somewhat  low,  and  many  more  rocks  were  visible  in  its  channel 
than  were  shown  in  De  Jong’s  sketch-map.  The  Digul,  which  remained  tidal 
until  March  30,  had  all  the  appearance  of  a  great  river,  measuring  sometimes  over 
1700  yards  in  width,  with  a  depth  of  8  to  11  fathoms,  and  forming  islands  at 
intervals.  The  course  was  very  winding,  and  generally  from  the  east,  while 
several  large  tributaries  were  seen.  The  banks  were  sometimes  as  high  as  20  feet, 
and  consisted  of  red  clay,  while  the  mud  of  the  bottom  was  sometimes  gold- 
coloured.  One  or  two  native  settlements,  built  on  piles  25  feet  high,  were  passed 
during  the  first  few  days,  but  higher  up  tbe  banks  became  uninhabited,  though 
signs  of  habitation  inland  were  occasionally  seen.  On  the  31st  it  was  resolved, 
from  motives  of  prudence,  not  to  proceed  further  with  the  Valk,  though  up  to 
April  8  the  river  remained  to  all  appearance  quite  navigable  for  ocean-going  ships. 
From  the  2nd  to  the  9th  of  that  month  the  ascent  was  continued,  in  the  steam- 
pinnace  and  three  other  boats,  a  compass  survey  of  the  river’s  course  being  kept 
up.  It  had  for  some  time  assumed  a  direction  nearly  due  north  and  south,  and 
therefore  rises  in  the  main  range  of  tbe  island,  but  the  weather  was  not  snfficiently 
clear  to  allow  of  this  being  seen.  On  the  10th  and  11th  the  water  rose  consider¬ 
ably,  and  as  the  current  had  now  become  very  powerful,  and  the  weather  threaten¬ 
ing,  the  explorers  came  reluctantly  to  the  decision  to  turn  back,  the  return  voyage 
being  accomplished  in  only  a  fraction  of  the  time  taken  on  the  ascent.  Tbe  last 
camp  (beyond  which  the  boats  advanced  a  few  miles  only)  was  estimated  to  lie  in 
about  5°  54'  S.,  140°  6'  E.,  or  almost  in  the  centre  of  the  breadth  of  the  island  ; 
and  the  river  was  hereabouts  some  75  yards  wide,  with  a  depth  of  10  feet  and 
more.  At  its  most  easterly  point  it  seems  to  approach  very  closely  to  the  upper 
course  of  tbe  Fly,  as  shown  on  the  maps,  but  there  seems  reason  to  believe  that 
these  may  be  erroneous. 

Volcanic  Ernption  in  Samoa.— A  short  account  by  Dr.  F.  Linke  of  the 
renewal  of  volcanic  activity  in  the  island  of  Savaii  early  in  August  is  given  in 
Olobii*  for  November  2.  The  outbreak,  of  which  warning  was  given  by  the  seismo- 
logical  instruments  at  the  observatory  in  Apia  towards  tbe  close  of  July,  resulted 
in  the  formation  of  a  new  crater,  a  hill  some  250  to  350  feet  high  with  three  vents, 
about  8  miles  from  the  coast  directly  south  of  Matautu.  Tbe  first  eruption  seems 
to  have  taken  place  as  early  as  August  2,  but  when  Dr.  Linke  visited  the  spot  on 
August  18-19,  the  rocks  were  still  glowing.  A  continuous  sea  of  rock-ff^»'<s 
extended  for  2  or  3  miles  north  of  the  centre  of  eruption,  but  no  lava-stream  was 
visible. 

POLAR  RXOIOHS. 

Captain  Amundsen’s  Expedition  to  the  North  Magnetic  Pole.— Letters 
from  the  leader  of  this  expedition  have  at  last  been  received,  giving  an  account 
of  the  work  accomplished  down  to  May  22ad  of  the  present  year.  They  were 
despatched  from  Captain  Amundsen’s  headquarters  in  King  William’s  Land,  being 
carried  thence  by  Eskimo  to  the  Government  station  at  Fullerton,  on  Hudson  bay, 
and  so  passed  on  to  Quebec.  The  first  letter  was  written  on  November  24,  1904, 

2  Y  2 


i 


676 


THK  MOMTHLT  SKOORD. 


aad  briefly  describes  the  voyage  from  Oodhavn,  July  to  September,  1903,  and  the 
work  carried  on  during  the  past  year  in  the  region  of  King  William’s  Land.  At 
Beechey  island,  which  was  reached  on  August  22,  1903,  magnetic  observations 
were  made,  which  pointed  to  the  pole  being  in  a  southerly  direction,  in  which  the 
voyage  was  therefore  continued  through  Lancaster  and  Peel  sounds.  At  Prescott 
island  in  the  latter  the  compass  finally  failed,  but  the  voyage  was  continued 
(amid  some  danger  from  fog,  snow,  and  ice)  through  Bellot  straits,  along  the  west 
coast  of  Boothia,  and  through  Simpson  strait  to  Pettersen  bay  in  Ring  William’s 
land,  where  winter  quarters  were  established  at  Gjda  harbour,  which  proved  excel¬ 
lently  fitted  for  the  purpose.  The  various  scientific  observations  were  established 
and  observations  commenced  on  November  2.  The  winter  passed  satisfactorily, 
though  seven  of  the  best  dogs  were  lost.  During  a  preliminary  tour  in  March,  the 
very  low  temperature  of  —  61’7°C.  (—79°  Fahr.)  was  experienced.  The  sledge 
expedition  to  the  region  of  the  pole  itself  was  carried  out  in  April  and  May,  but 
of  its  results  Captain  Amundsen  does  not  yet  speak.  The  summer  (which  was 
unusually  cold  and  rainy)  was  spent  by  him  in  magnetic  observations  about  the 
station.  On  the  breaking  up  of  the  ice,  Lieut.  Hansen  and  Helmer  Hansen 
went  westward  through  Simpson  strait  in  a  boat  to  explore  its  most  narrow  part, 
and  put  down  stores  for  a  projected  sledge  journey  to  the  west  coast  of  Victoria 
Land  in  the  spring  of  1905.  The  second  letter  is  dated  May  22,  1905.  During 
the  second  winter,  which  was  by  no  means  so  hard  as  the  preceding,  the  observa¬ 
tions  were  kept  up  without  intermission,  while  in  April  Lieut.  Hansen  and 
Sergeant  Bistvedt  started  to  draw  a  map  of  the  east  coast  of  Victoria  Land. 

Drift-casks  and  Polar  Currents. — Some  years  ago  we  referred  (JmirrMl, 
vol.  12,  p.  194 ;  vol.  14,  p.  326 ;  vol.  18,  p.  627)  to  the  scheme,  first  suggested  by 
Admiral  Melville  of  the  U.S.  Navy,  and  carried  out  largely  through  the  energetic 
support  of  Mr.  H.  G.  Bryant,  for  the  elucidation  of  polar  currents  by  means  of 
specially  constructed  casks  set  adrift  at  various  points  on  the  fringe  of  the  Arctic 
ocean.  After  some  years’  waiting,  the  labours  of  the  promoters  of  the  enterprise 
have  at  last  met  their  reward  in  the  recovery  of  one  of  the  casks,  which  had  made 
a  voyage  of  some  3000  miles  across  the  whole  width  of  the  Arctic  ocean 
before  being  again  heard  of.  The  announcement  of  this  satisfactory  result  was 
made  to  the  Geographical  Society  of  Philadelphia  by  its  president,  Mr.  Bryant,  on 
November  1,  a  short  statement  of  the  circumstances  appearing  the  following  day 
in  the  Philadelphia  Press,  a  cutting  from  which  has  been  sent  to  us.  The  first 
cask  to  be  recovered  was  one  cast  adrift  by  Captain  Tuttle,  of  the  U.S.  Revenue 
cutter  Bear,  on  August  21, 1901,  about  85  miles  north-west  of  Wrangel  Island,  and 
found  a  year  later  on  the  Siberian  coast  after  completing  only  a  comparatively 
short  transit.  The  second  cask  was  not  brought  to  light  until  June  7  of  the 
present  year,  when  it  was  found  one  mile  east  of  Gape  Rauda  Nupe,  on  the 
northern  coast  of  Iceland.  It  had  been  set  adrift  as  far  back  as  September  13, 
1899,  when  it  was  placed  on  the  floe  ice  north-west  of  Point  Barrow,  Alaska,  in 
71°  53'  N.,  164°  50'  W.,  by  Captain  B.  T.  Tilton,  of  the  steam  whaler  Alexander. 
The  existence  of  a  current  setting  right  across  the  north  polar  basin  is  thus  once 
more  triumphantly  demonstrated.  The  precise  route  followed  by  the  cask  cannot, 
of  course,  be  determined,  but  judging  from  the  case  of  the  Jeannette  and  Fram,  it 
would  seem  probable  that  it  lay  on  the  Asiatic  side  of  the  pole,  describing  a  curve 
concave  towards  the  side  of  North  America.  It  is  hoped  that  others  of  the  casks 
may  eventually  be  recovered,  their  great  strength  and  specially  designed  shape 
fitting  them  well  to  withstand  the  buffet  in;;  to  which  they  are  subjected. 

Feary’l  New  Expedition. — News  of  the  safe  arrival  of  Commander  Peary  at 
Etab,  North  Greenland,  has  been  brought  home  by  the  Erik,  which  bad  gone  north 
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with  coal  snpplies  for  the  BooteveU.  The  Toyage  had  been  carried  out  under  very 
favourable  conditions,  and  a  number  of  Eskimo  families  had  been  picked  up  en 
roiUe.  They  were  in  an  unusually  prosperous  state. 


FHTSIOAL  AND  BIOLOGICAL  GIOG&ATHT. 

The  Indian  Ocean  Expedition. — A  further  account  of  the  work  of  this 
expedition,  sent  home  by  Mr.  J.  Stanley  Gardiner,  is  printed  in  Nature  for 
November  9.  On  September  12,  when  the  letter  was  written,  Mr.  Gardiner  was 
at  Coetivy,  the  most  southerly  island  of  the  Seychelles  group.  His  former  com¬ 
munication  (November  number,  p.  561)  had  announced  the  arrival,  early  in  August, 
at  Mauritius,  and  the  intervening  time  had  been  spent  in  examining  the  reefs 
around  that  island,  and  in  working  up  thence  towards  the  Seychelles.  The 
Mauritius  reefs  vary  from  fringing  to  barrier,  the  best  example  of  the  latter  being 
at  Grand  Port,  where  (4  miles  from  the  land)  there  are  some  small  islets,  probably 
representing  the  remains  of  a  considerable  island,  elevated  for  at  least  100  feet. 
The  outer  contour  of  the  reefs  of  Mauritius  is  the  same  as  that  off  atoll  reefs,  viz. 
a  gradual  elope  to  40  fathoms,  a  steep  drop  to  150  fathoms,  and  a  gradual  fall  to 
1000  fathoms  in  5  miles.  Between  the  island  and  Gargadoe  there  was  a  depth  of 
1962  fathoms,  there  being  no  marked  connecting  ridge,  but  a  gradual  slope  from 
each  side.  Cargados  is  a  crescent-shaped  surface  reef  31  miles  long,  on  the  south 
part  of  the  Nazareth  bank,  on  which  there  is  an  average  depth  of  33  fathoms. 
The  land  is  coral  rock,  with  no  signs  of  elevation.  A  slight  decrease  towards  the 
western  edge  of  the  bank  suggests  an  incipient  atoll,  and  here  the  bottom  was 
entirely  formed  of  coral-rubble  of  a  bright  red  colour,  the  result  of  an  encrusting 
nullipore.  From  this  rubble  a  rich  variety  of  animal  life,  almost  all  the  forms 
tinted  with  red,  was  obtained.  In  the  channel  between  the  Nazareth  and  Saya 
de  Malha  banks  (the  latter  of  which  really  consists  of  three  separate  banks)  a  depth 
of  222  fathoms  was  found,  the  connection  being  a  ridge  rapidly  falling  on  the  west 
to  more  than  800  fathoms.  All  the  three  sections  of  Saya  de  Malha  are  of  more 
or  less  atoll  form,  but  the  south  side  of  the  central  bank  is  exceptional  in  its  gradual 
slope.  Between  these  banks  and  that  surrounding  the  Seychelles,  the  greatest 
depth  found  was  961  fathoms.  The  existence  is  thus  proved  of  a  crescent-shaped 
ridge  1100  miles  long,  with  lesi  than  1000  fathoms  of  water,  arising  on  either  side 
from  a  general  depth  of  2200  fathoms.  On  the  return  of  the  ship  from  coaling,  it 
was  proposed  to  examine  the  line  connecting  the  Seychelles  with  Madagascar. 

The  Meteorological  Station  at  the  South  Orkneys.— It  will  be  remembered 
that  on  the  return  of  the  Scottish  Antarctic  Expedition,  the  meteorological  station 
which  bad  been  established  by  the  explorers  at  Scotia  bay  in  the  South  Orkneys 
was  taken  over  by  the  Argentine  Government.  The  observations  have  been 
regularly  carried  on,  and  the  station  will  be  maintained  for  another  year  at  least. 
The  charge  of  it  has  lately  been  entrusted  to  Mr.  Angus  Rankin,  who  left 
Edinburgh  for  the  Antarctic  to  take  up  the  work  on  October  11.  He  is  accom¬ 
panied  by  Messrs.  R.  H.  MacDougall  and  William  Bee,  both  of  whom  have  gained 
experience  of  meteorological  work  at  the  station  on  Ben  Nevis. 

Underground  Temperature.— We  learn  from  the  ZeiUchri/i  of  the  Berlin 
Geographical  Society  (1905,  No.  6)  that  a  proposal  has  been  made  by  Prof.  G.  K. 
Gilbert  to  the  Carnegie  Institution  in  Washington  for  the  systematic  investigation 
of  the  increase  of  temperature  below  ground  by  means  of  deep  borings  in  volcanic 
rock.  It  is  suggested  that  the  first  boring  should  be  made  in  Georgia,  in  a  very 
compact  granite,  which  it  is  proposed  to  pierce  to  a  depth  of  some  3500  feet. 
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The  Ancient  Trireme. — In  spite  of  the  amount  of  discussion  bestowed  upon 
the  ancient  trireme  of  the  Greeks,  it  cannot  be  said  that  a  satisfactory  solution  of 
the  question  has  hitherto  been  arrived  at.  The  usual  idea  that  a  trireme  was  a 
vessel  with  three  tiers  of  rowers,  one  above  the  other,  working  oars  of  three  different 
lengths,  is  at  once  seen  to  be  quite  impossible  by  any  one  possessing  a  practical 
acquaintance  with  nautical  affairs ;  but  although  other  more  rational  explanations 
have  been  put  forward,  none  has  entirely  met  all  the  difBculties.  Perhaps  the  most 
satisfactory  solution  of  the  problem  is  that  put  forward  by  Mr.  A.  B.  Cook,  Fellow 
of  Queen’s  College,  Cambridge,  who  briefly  reviews  the  whole  question  in  the  Mid- 
Tyne  Link  (Newcastle-on-Tyne,  vol.  2,  No.  6, 1905).  Mr.  Cook  has  been  fortunate 
in  securing  the  co-operation  of  a  practical  shipbuilder,  Mr.  Wigham  Richardson  of 
Newcastle-on-Tyne,  who  has  superintended  the  construction  of  a  model  to  illustrate 
Mr.  Cook’s  views,  photographs  of  which  accompany  the  paper,  and  materially  aid 
in  rendering  the  suggestions  intelligible.  While  allowing  that  in  the  latter  days  of 
the  Greek  period  the  vessels  designated  six-fold,  seven-fold,  and  over,  may  have  been 
propelled  by  a  single  tier  of  oars,  each  worked  by  six,  seven,  or  more  men,  Mr.  Cook 
holds  that  the  view  that  all  the  Greek  vessels  bad  only  one  tier  is  equally  untenable 
with  the  popular  notion  of  three  or  more  independent  rows,  lie  believes  that  the 
correct  solution  was  closely  approached  by  Admiral  Fincati  of  the  Italian  navy 
(‘  Le  Triremi,’  2nd  edit.,  Rome,  1881),  who,  arguing  from  what  is  certainly  known 
of  the  Venetian  triremes  of  the  sixteenth  century,  came  to  the  conclusion  that 
among  the  Greeks  too  the  triremes  were  worked  on  a  system  of  grouped  oars, 
three  oars  passing  through  a  common  porthole,  and  three  oarsmen  being  assigned 
to  each  bench.  As  to  the  precise  method  of  grouping,  some  doubt  may  exist,  but 
the  most  probable  arrangement  seems  to  be  that  in  which  the  three  rowers  were 
placed  slightly  en  echelon,  and  on  slightly  different  levels — the  innermost  of  course 
highest.  The  terms  “  thalamite,"  “  zygite,”  “  thranite  ”  become  thus  intelligible 
as  the  rowers  who  sat  respectively  next  the  porthole  (thaiamia),  on  the  beam 
(zygon),  and  cn  a  raised  stood  (thranon).  Mr.  Wigham  Richardson  adds  some 
notes  explanatory  of  the  model,  which  has  been  constructed  on  the  scale  of  an  inch 
to  a  foot.  The  length  chosen  for  the  middle  oars  is  12  feet,  or  about  the  length  of 
three  used  in  racing-boats  at  the  Universities,  but  it  is  pointed  out  that  any  length 
up  to  16  ftet  (reached  sometimes  in  the  modern  lifeboat)  would  be  possible.  In 
order  to  give  each  rower  the  same  stroke,  whatever  the  length  of  the  oars,  the 
centres  of  the  thole-pins  would,  in  each  group,  be  placed  en  echelon  on  a  wide 
gunwale-rail.  An  upper  deck  would  doubtless  be  developed  sooner  or  later. 

The  Cause  of  “  Beri-beri.” — The  cause  of  this  troublesome  disease,  which 
plays  such  havoc  in  many  parts  of  the  Eastern  tropics,  has  hitherto  baffled  tlie 
researches  of  scientists,  though  various  hypotheses  have  been  put  forward  on  the 
subject.  While  some  observers  have  supposed  that  diet  plays  an  important  part 
in  the  contraction  of  the  disease,  others,  like  Dr.  Hamilton  Wright,  who  attributes 
it  to  the  presence  of  a  specific  germ,  deny  that  food  has  anything  to  do  with  the 
matter.  Dr.  G.  Hose,  the  well-known  resident  at  Sarawak,  Borneo,  who  is  a 
believer  in  the  importance  of  diet  in  the  matter,  has  lately  given  his  reasons  for 
his  belief  in  the  British  Medical  Journal  (October  28, 1905).  While  not  denying  that 
a  bacillus  of  the  disease  may  exist.  Dr.  Hose  holds  very  strongly  that  the  con¬ 
nection  between  beri-beri  and  the  consumption  of  mouldy  rice  is  one  which 
cannot  be  ignored,  and  be  certainly  makes  out  a  strong  case  in  support  of  this 
view.  He  gives  various  instances,  many  from  his  own  observation,  of  the  con¬ 
sumption  of  such  rice  being  accompanied  by  outbreaks  of  the  disease,  while  the 
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use  of  freshly  husked  rice  has  either  been  attended  by  immunity,  or  has  led  to 
recovery  on  the  part  of  those  already  attacked.  He  shows  how  generally  the 
attacks  of  the  disease  coincide  with  the  period  in  which  imported  rice — probably 
kept  in  bags  for  weeks  before  it  is  used,  and  so  particularly  liable  to  become  musty 
— has  chiedy  to  be  depended  on.  A  minute  fungoid  growth  has  been  proved  to 
exist  on  rice  of  this  description,  which,  when  given  to  apes  or  fowls,  has  led  to 
symptoms  closely  resembling  those  of  beri-beri.  In  this  fungus,  the  existence  of 
which  (or  of  a  closely  similar  growth)  he  has  also  demonstrated  in  the  case  of 
maize,  eago-flour,  and  even  of  dried  fish.  Dr.  Hose  sees  the  probable  cause  of  the 
disease.  It  is  to  be  hoped  that  further  light  may  before  long  be  thrown  on  the 
subject,  and  should  Dr.  Hose’s  view  prove  to  be  correct,  he  will  have  conferred  no 
small  benefaction  on  the  lands  subject  to  the  ravages  of  the  disease. 
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Ferdinand  Freiherr  von  Biohthofen. 

By  E.  G.  R.wenbtein. 

On  Saturday,  October  6,  there  succumbed  to  an  apoplectic  stroke  and  passed  ; 

away  peaceably  Ferdinand  Freiherr  von  Richthofen.  With  him  one  of  the  most 
gifted  representatives  of  the  geographical  science  of  the  age  has  gone  from  ] 

among  us,  equally*  respected  and  beloved  by  numerous  pupils  who  had  proKted  * 

directly  by  his  teaching,  as  by  the  far  larger  bodies  of  geographers,  who  appre-  : 

ciated  the  high  value  of  his  labours.  Richthofen  was  horn  on  May  5,  1833,  at  his 
father’s  country  seat  near  the  village  of  Karlsruhe,  in  Silesia.  Having  passed  i 

through  the  Catholic  gymnasium  of  Breslau,  he  entered  upon  the  study  of  geology,  j 

first,  in  1850,  at  the  university  of  the  capital  of  Silesia,  and  since  1852  at  Berlin,  j 

where  he  attended  the  lectures  of  the  geologists  H.  E.  Beyrich  and  C.  S.  Weiss,  ^ 

and  of  Carl  Ritter,  the  famous  geographer,  and  where,  in  1856,  he  graduated  on  the  '  I 

strength  of  a  dissertation  *  De  Melaphiro.’  i 

In  the  summer  of  that  year  he  begun  geological  researches  in  the  Tyrol,  which  ^ 

subsequently,  under  the  auspices  of  the  Imperial  Geological  Institute,  were  ') 

extended  to  the  trachytic  mountain  ranges  of  Hungary  and  Transylvania.  In 
the  Tyrol  he  devoted  himself  more  especially  to  an  examination  of  the  Limestone  / 

Alps  of  the  north  and  the  Dolomites  of  the  south-east,  and  in  his  ‘  Geologische  \ 

Beschreibung  der  Umgegend  von  Predazzo,’  published  at  Gotha  in  1860,  he  put  { 

forth  the  view  that  the  Dolomites  had  their  origin  in  coral  reefs,  a  view  not  ^ 

generally  accepted  at  the  time  by  geologists,  but  successfully  upheld  by  him  in  ! 

a  paper  on  the  Dolomites  of  Mendola  and  Schlern  published  in  the  ZeUtchri/t  of 
the  German  Geological  Society  in  1874. 

In  1859,  when  the  Prussian  Government  sent  F.  A.  Count  von  Eulenburg  on  , 

a  diplomatic  and  commercial  mission  to  Eastern  Asia,  Richthofen  was  invited  to 
accompany  him  as  geologist.  He  gladly  embraced  this  opportunity  for  extending 
bis  knowledge,  and,  leaving  Triest  in  May,  joined  the  mission  by  the  overland 
route.  The  dilatory  proceedings  of  the  diplomats  afforded  ample  leisure  to  the 
scientific  members  of  the  mission,  and  of  this  Richthofen  availed  himself  to  the 
full.  Ceylon  he  bad  already  got  to  know  on  the  outward  journey,  in  June,  1860; 
to  Japan  he  was  able  to  devote  several  months,  and  he  was  also  afforded  facilities 
for  paying  shorter  visits  to  Formosa,  the  Philippines,  and  Java,  in  which  latter, 
jointly  with  Junghuhn,  between  September  9  and  October  26,  1862,  he  visited 
the  volcanoes  of  the  Preang  “Regencies.”  He  rejoined  the  main  body  of  the 
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minion  at  Bangkok  on  NoTember  21,  and  after  the  departure  of  the  venels  for 
Europe  on  February  16,  1862,  he  travelled  by  an  unexplored  inland  route  to 
Maulmain,  and  proceeded  thence  to  Calcutta,  where  he  arrived  on  April  21, 1862. 
China  at  that  time  being  inaccenible  owing  to  the  Taiping  rebellion,  and  a  retnm 
to  Europe  either  by  way  of  Kashmir  and  Turkistan,  or  of  the  Amur  and  Siberia, 
being  thought  impracticable  or  unpromising  from  a  scientific  point  of  view, 
Bichthofen,  in  June,  turned  his  back  upon  Asia  and  sought  a  fresh  field  of 
research  in  California,  which  he  only  left  again  in  August,  1868.  The  conclusions 
arrived  at  from  an  examination  of  the  metalliferous  mountains  of  California  and 
the  neighbouring  territories  were  made  known  through  a  volume  on  *The  Natural 
System  of  Volcanic  Bocks  *  (San  Francisco,  1867) ;  *  but  apart  from  a  few  papers 
in  the  ZtiUchrift  of  the  German  Geological  Society,  vols.  12-14,  and  in  Peter- 
manns  Mitteilungen  (1862,  p.  420),  no  account  of  his  earlier  travels  in  South- 
Eastern  Asia  has  been  published. 

In  the  mean  time  the  Taiping  rebellion  in  China  had  been  suppressed,  the 
country  was  once  more  accessible  to  travellers,  and  Bichthofen  was  thus  able  to 
enter  upon  the  task  he  had  set  himself  when  he  left  Europe,  namely,  the  compre¬ 
hensive  geological  exploration  of  the  great  empire  of  the  East.  On  September  6, 
1868,  he  landed  at  Shanghai,  and  in  the  course  of  seven  journeys  he  traversed 
nearly  every  province  of  China.  Kan-su  and  Yun-nan,  however,  which  latter  he 
had  hoped  to  enter  by  the  route  followed  more  than  six  centuries  before  him  by 
Marco  Polo,  proved  inaccessible  owing  to  the  Mohammedan  rebellion.  On  May  21, 
1872,  he  was  back  at  Shanghai,  and  soon  afterwards  he  returned  to  Europe. 

Bichthofen,  as  a  geologist,  naturally  paid  es|)ecial  attention  to  the  geology 
of  the  country,  concerning  which  but  little  was  known  in  his  day,  but  ho  did  not 
neglect  other  snbjects  of  inquiry,  as  is  proved  by  seven  letters  which  he  addressed 
to  the  Shanghai  Chamber  of  Commerce,  which  had  borne  part  of  the  expenses 
of  his  misaion.f  In  the  baron’s  opinion,  “  China  is  materially  one  of  the  most 
richly  endowed  countries  of  the  world,  a  country  of  vast  resources,  and  of  a  future 
incalculably  great  and  important.” 

Immediately  on  his  return  to  Europe  Bichthofen  set  about  to  prepare  an 
account  of  his  travels  and  researches,  which,  thanks  to  the  liberality  of  the  late 
Emperor  William,  was  planned  on  a  monumental  scale.  The  first  volume,  a  huge 
quarto,  appeared  in  1877.  It  presents  ns  first  with  a  general  account  of  the 
morphology  and  geology  of  Inner  Asia  and  China,  and,  secondly,  with  the  history 
of  China’s  relations  with  the  outer  world.  It  is  a  work  of  remarkable  research  and 
originality,  and  fully  entitled  its  author  to  the  Society’s  Founder’s  Medal,  which 
was  awarded  him  in  1878.  A  second  volume,  dealing  in  detail  with  northern 
China,  and  accompanied  by  an  Atlas  of  hypeographical  and  geological  maps,  was 
published  in  1882 ;  the  fourth  volume,  containing  papers  on  Palseontology  by 
specialists,  followed  in  1883 ;  but  neither  the  second  volume,  which  was  to  have 
been  devoted  to  sonthem  China,  nor  the  second  part  of  the  Atlas,  have  ever  been 
published.  His  cartographical  materials  have,  however,  been  utilized  iu  the  map 
of  Eastern  Asia,  on  a  scale  of  1  : 1,000,000,  published  by  the  Prussian  Survey 
Office  since  1901. 

It  was  Bichthofen  who  first  directed  attention  to  the  importance  of  the  coal¬ 
fields  of  Shan-tung,  and  pointed  out  the  importance  of  Kiou-chau  as  a  commercial 
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port.  After  the  occupation  of  that  port  bj  Germany,  he  published  '  Schan*tung 
und  seine  Eingangspforte  Kiou-tshou’  (Bsriin,  1898).  Still  more  recently  he 
published  ‘  Qeomorphological  Studies  in  Eastern  Asia  ’  (‘ Sitzungsberichte  *  of  the 
Berlin  Academy,  1909-1902),  of  which  an  excellent  summary,  by  Prof.  K.  Futterer, 
has  appeared  in  Petermanm  Mitteilungen,  1901-1903.  As  a  further  outcome  of 
the  experience  gained  as  an  explorer,  we  must  look  upon  the  paper  on  “  Geology  ” 
which  he  contributed  in  1875  to  Prof.  G.  von  Neumayer’s  *  Anleitung  zu  wissen- 
schaftlichen  Beobachtungen  auf  Reisen,’  an  enlarged  edition  of  which  was  pub¬ 
lished  in  1886  under  the  somewhat  too  comprehensive  title  of  ‘  Fiihrer  fur 
Forschungsrcisende.’ 

If  Richthofen's  merits  as  a  scientiBc  explorer  were  of  a  high  order,  the  [services 
which  he  rendered  as  a  teacher  and  as  a  leader  of  thought  must  rank  at  least 
equally  high.  The  Berlin  Geographical  Society,  which  elected  him  as  its  president 
almost  immediately  after  his  return  from  China,  in  1873,  has  enjoyed  the  benefit  of 
his  services  up  to  the  time  of  his  death  ;  the  International  Geographical  Congress 
which  met  at  Berlin  in  1899,  owed  much  of  its  success  to  his  gift  of  organization 
and  the  charm  of  his  personality,  which  also  stood  him  in  good  stead  when,  in 
1903,  he  was  entrusted  with  the  establishment  of  an  Oceanological  Institute. 

Richthofen  entered  upon  his  professorial  career  at  Bonn  in  1879 ;  *  succeeded 
Peschel  at  Leipzig  in  1883,  and  followed  a  call  to  Berlin  in  1886,  where  he 
remained  up  to  the  time  of  his  desth.  Addressee  delivered  at  Leipzig  on  April  27, 
1883,  and  at  Berlin,  upon  his  election  as  Rector  of  the  University,  on  October  15, 
1903,  afforded  him  opportunities  for  making  known  his  views  on  the  Problems 
and  Methods  of  Geography  as  a  Science.t  According  to  him,  the  domain  proper  of 
the  geographer  is  the  surface  of  the  Earth  (including  the  lithosphere,  hydrosphere, 
and  atmosphere),  and  the  study  of  objects  and  phenomena  in  their  causal  relations 
to  it.  He  distinguishes  between  Special  Geography  or  Chorography,  General 
Geography,  and  Chorology.  Special  geography  is  merely  preparatory,  concerns 
itself  with  the  collection  of  facts,  and  is  synthetic  in  its  methods.  General 
geography  analyzes  these  facts  and  groups  them  according  to  their  various  cate¬ 
gories  ;  it  divides  itself  into  physical  geography,  biological  geography  (the  distri¬ 
bution  of  plants  and  animals),  and  anthropogeograpby.  Chorology,  lastly,  represents 
the  culminating  point  of  the  science,  by  determining  the  causal  connections  between 
all  phenomena  hitherto  recorded  and  classified.  These  should  be  considered  from 
morphologic,  hydrologic,  dynamic,  and  genetic  points  of  view,  as  in  other  sciences. 
I  quite  agree  with  Baron  Richthofen  when  he  maintains  that  geographers  should 
make  themselves  masters  of  at  least  one  of  those  cognate  sciences  which  surround, 
and  in  many  cases  encroach  upon,  the  field  which  geographers  generally  claim  as 
exclusively  their  own,  and  that  among  these  sciences  geology  holds  the  foremost 
place. 

At  Berlin,  during  last  “  Semester,”  Prof,  von  Richthofen  lectured  four  times 
a  week  on  Western  Asia ;  twice  weekly  he  presided  at  a  “  colloquium,”  or  discussion 
class ;  and  he  likewise  superintended  the  instruction  given  in  the  use  of  scientific 
instruments,  the  construction  of  maps,  and  in  practical  field-work.  These,  how¬ 
ever,  were  not  the  only  opportunities  which  the  University  afforded  to  geographical 


*  Ho  was  appointed  in  1875,  but  permitted  to  defer  entering  upon  his  duties  until 
he  should  have  completed  the  first  part  of  his  great  work  on  China. 

t  ‘  Aufgaben  und  Methoden  der  heutigen  Geographie,’  Leipzig,  1883;  and 
‘  Triobkriifte  und  Richtungen  der  Erdkuude  im  19ten  Jahrhundert,’  Berlin,  1903.  For 
excellent  reports  on  geographical  methods  by  Dr.  H.  Wagner,  see  the  Oeographi»ehe 
Jahrbueh,  7  to  10,  1878-84. 
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students,  for,  in  addition  to  Baron  von  Richthofen,  there  were  nineteen  professors 
or  teachers  on  the  staff  who  lectured  on  geography  or  on  subjects  of  direct  interest 
to  them. 

That  Richthofen  was  greatly  respected  and  beloved  by  his  old  pupils  is  proved 
by  the  “  Festschrift  ”  *  which  they  presented  to  him  on  his  sixtieth  birthday,  and 
which  contains  contributions  by  Drygabki,  A.  Hettner,  G.  Schott,  K.  Kretschmer, 
E.  Hahn,  O.  Wegener,  H.  Yule  Oldham,  and  others;  and  that  his  labours  were 
appreciated  also  in  much  wider  circles  was  shown  on  his  seventieth  birthday 
in  1903,  when  700  admirers  in  every  part  of  the  globe  raised  the  sum  of  £1300 
as  a  “  Richthofen  Stiftung,”  the  interest  of  which  is  to  be  devoted  to  young 
geographers  for  the  promotion  of  scientific  research. 


Major-General  Sir  Charles  William  Wilson,  K.C.B.,  K.C.M.G., 
F.R.S-,  etc. 

By  the  death  of  Major-General  Sir  Charles  Wilson,  which  occurred  at  Tunbridge 
Wells  on  October  2.’),  1905,  the  Society  has  lost  one  of  its  most  distinguished 
fellows  and  warmest  supporters.  Charles  William  Wilson  was  born  on  March  14, 
183G.  He  passed  second  into  Woolwich,  and  received  his  first  commission  in  the 
Royal  Engineers  on  Septembsr  24,  1855.  He  earned  distinction  in  various  ways, 
but  he  was,  before  everything,  a  surveyor  and  cartographer,  and  a  large  proportion 
of  his  long  service  was  passed  either  in  survey  work  or  as  head  of  the  Topographical 
Branch  of  the  War  Office,  while  his  very  able  administration  as  Director-General 
of  the  Ordnance  Survey  has  been  recognize<l  by  those  who  best  knew  the  difficulties 
he  had  to  contend  with. 

He  was  started  early  in  his  service  on  survey  work,  having  been  appointed  in 
the  beginning  of  1858,  while  still  a  young  subaltern,  to  the  North  American  Boun¬ 
dary  Commission,  to  which  was  entrusted  the  survey  and  demarcation  of  the 
boundary  between  British  Columbia  and  the  United  States.  He  served  with 
great  ability  with  this  commission  till  late  in  1862.  He  received  the  thanks  of 
the  Foreign  Office  for  his  services. 

It  having  been  decided  to  make  a  contoured  survey  of  Jerusalem,  Wilson,  who 
had  just  been  promoted  captain,  volunteered  at  some  pecuniary  sacrifice  to  take 
charge  of  the  survey,  and  his  services  were  accepted.  He  proceeded  to  Jerusalem 
in  1864.  Besides  the  actual  survey,  Captain  Wilson  undertook  considerable  under¬ 
ground  explorations,  and  made  many  interesting  discoveries.  The  Royal  Society 
and  the  R.G.S.  subsequently  proposed  that  the  opportunity  should  be  taken  of 
connecting  the  D(!ad  sea  by  levelling  with  Jerusalem  and  the  Mediterranean,  thus 
ascertaining  the  correct  level  of  the  former.  This  survey  was  executed  by  Captain 
Wilson,  who  completed  it,  and  returned  home  in  July,  1865.  Both  surveys  were 
successfully  carried  out,  and  required  not  only  technical  skill,  but  the  exercise  of 
great  tact  and  judgment  It  was  probably  the  first  instance  of  a  considerable  survey 
carried  out  in  a  country  under  Moslem  rule,  but  so  tactfully  was  it  managed  that 
Wilson  and  bis  surveyors  were  allowed  to  go  anywhere,  and  were  on  the  best  terms 
with  the  inhabitants.  Captain  Wilson,  who  was  a  clear  and  attractive  writer, 
gave  an  account  of  this  work  in  his  ‘  Notes  on  the  Ordnance  Survey  of  Jerusalem.’ 

Shortly  after  his  return  home.  Captain  Wilson  was  posted  to  the  Ordnance 
Survey  and  joined  at  Inverness ;  but  his  stay  on  the  Ordnance  Survey  was  short, 
as  he  returned  to  Palestine  in  November,  1865,  to  take  charge  of  an  expedition 


*  Berlin,  1893. 
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organized  by  the  Palestine  Exploration  Fund,  of  which  Sir  C.  Wilson  has  been 
a  mainstay  ever  since.  This  expedition  made  a  reconnaissance  of  the  conn  try, 
fixed  a  number  of  places  astronomically,  and  made  considerable  archaeological 
researches.  This  expedition  was  the  starting-point  of  the  Palestine  exploration, 
and  Captain  Wilson  rejoined  the  Ordnance  Survey  in  1866.  He  acted  as  assistant 
Commissioner  to  the  Bonyl  Boundary  Commission  in  1867. 

In  1868,  a  survey  of  Mount  Sinai  and  of  the  adjoining  country  in  which  the 
wanderings  of  the  Israelites  took  place  was  projected,  and  this  survey  was  under¬ 
taken  and  skilfully  carried  out  by  Captain  Wilson  and  Captain  Henry  Palmer, 
R.E.,  assisted  by  several  scientific  men  and  by  a  party  of  surveyors  from  the 
Ordnance  Survey.  An  interesting  account  of  this  survey  is  given  in  ‘  Notes  on  the 
Ordnance  Survey  of  Sinai,’  by  Captain  Wilson.  For  his  services  in  connection 
with  these  surveys  Captain  Wilson  was  elected  a  Fellow  of  the  lioyal  Society.  He 
was  also  elected  to  the  Council  of  the  R.G.S.  and  to  several  foreign  societies. 

In  1869,  Captain  Wilson  joined  the  Topographical  Department  of  the  War 
Office,  and  shortly  after  was  appointed  director  of  that  department.  On  the 
formation  of  the  Intelligence  Branch  of  the  War  Office,  Captain  Wilson  was  made 
its  chief,  with  the  rank  of  Assistant  Quartermaster- General  of  the  Intelligence 
Department  He  held  this  appointment,  with  the  approbation  of  his  superiors, 
till  1877  ;  his  services  were  rewarded  by  the  grant  of  a  Companionship  of  the  Bath. 

In  1871  Captain  WiUon  received  the  Diploma  of  the  International  Geographical 
Congress  at  Antwerp  for  his  work  in  the  Holy  Land. 

On  leaving  the  War  Office,  Wilson,  who  had  meantime  been  promoted  major, 
was  specially  employed  for  a  short  time  under  the  India  Office,  in  connection  with 
Afghan  affairs,  and  was  subsequently  reappointed  to  the  Ordnance  Survey,  and 
placed  in  charge  of  the  Dublin  office. 

In  1878  he  temporarily  left  the  Ordnance,  on  appointment  as  British  Com¬ 
missioner  for  demarcation  of  the  Servian  boundary,  under  the  Treaty  of  Berlin. 
Fur  his  services  he  was  given  a  brevet  as  lieut.-colonel,  and  received  the  thanks  of 
Government. 

In  1879  Lieut-Colonel  Wilson  left  the  Ordnance  Survey  to  take  up  the  appoint¬ 
ment  of  consul-general  in  Anatolia,  and  while  so  employed  collected  much  valuable  , 
geographical  iuformation  in  spite  of  the  arduous  nature  of  his  duties.  He  was, 
while  so  employed,  sent  on  a  special  commission  to  Bulgaria,  Roumelia,  and 
Macedonia,  and  also  on  a  mission  and  consular  posts  in  Syria,  Palestine,  and  Asia 
Minor.  In  these  services  he  was  made  a  K.C.M.G.,  and  received  the  thanks  of 
Government;  he  was  also  given  the  honorary  degree  of  D.C.L.  Oxford. 

He  was  employed  on  special  service  under  the  Foreign  Office  during  the 
Egyptian  campaign  of  1882,  and  on  the  conclusion  of  the  campaign  was  attached 
to  Lord  Dufferin’s  special  mission.  He  received  the  thanks  of  Government  for  his 
general  services,  and  also  specially  in  connection  with  the  trial  of  Arabi  Pasha. 
On  his  return  home  he  was  reappointed  to  the  Ordnance  Survey  at  Dublin. 

In  the  campaign  for  the  relief  of  General  Gordon  in  1884,  Colonel  Sir  Charles 
Wilson  was  appointed  Deputy  Adjutaut  and  Quartermaster-General  of  the  Head¬ 
quarters  Staff.  He  was  present  at  the  principal  actions  of  the  campaign,  and  when 
Sir  Herbert  Stewart  was  wounded,  he  succeeded  to  the  command  of  the  Desert 
Column.  After  the  action  at  Metemmeb,  he  made  a  bold  attempt  to  communicate 
with  General  Gordon.  Starting  by  steamer,  with  a  few  British  soldiers  and  less 
than  two  hundred  Sudanese,'  he  fought  his  way  to  Khartum,  only  to  find  that 
the  gallant  Gordon  had  been  already  killed. 

For  these  services  he  received  the  thanks  of  the  Government  and  a  K.G.B. 
Colonel  Sir  Charles  Wilson  rejoined  the  Ordnance  Survey  at  Dublin  in  1885,  and 
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in  NoTember,  1886,  he  waa  appointed  Director-General  of  the  Ordnance  Surrey,  in 
ancceesion  to  Colonel  R.  H.  Stotherd,  o.b.,  b.e.  He  took  orer  charge  of  the  Ordnance 
Surrey  at  a  rery  anxioua  and  critical  period.  The  Cadastral  Surrey  of  Great 
Britain  was  approaching  completion,  and  rerision  had  not  yet  been  authorized. 
The  future  of  the  Ordnance  Surrey  was  rery  uncertain,  and  this  uncertainty  had 
naturally  unsettled  the  staff,  and  there  was  a  good  deal  of  discontent.  Sir  Charles 
Wilson  tackled  the  difSculties  which  confronted  him  with  ability,  boldness,  and 
judgment.  He  obtained  authority  in  1887  to  rerise  the  Surrey  of  Ireland  on  the 
1 : 2500  scale,  instead  of  the  6-inch  scale,  and  a  similar  rerision  of  Yorkshire  and 
Lancashire  and  of  the  south  of  Scotland,  which  so  far  had  only  been  surveyed  on 
the  6-inch  scale,  was  prosecuted  rigorously  by  him.  It  was  during  his  tenure  of 
ofiBce  that  the  rerision  of  both  large-scale  and  small-scale  maps  of  the  Ordnance 
Survey  was  authorized.  The  large-scale  rerision  was  hardly  commenced  during 
his  tenure  of  office,  but  the  rerision  of  the  1-inch  maps,  some  sheets  of  which  had 
not  been  rerised  for  sixty  or  serenty  years,  was  undertaken  independently  of  the 
large-scale  maps,  and  this  rerision,  the  arrangements  for  which  were  made  under 
his  superrision,  made  considerable  progress  during  his  time.  It  was  due  to  the 
arrangements  he  initiated  that  the  Ordnance  Surrey  maps  are  now  always  to  be 
had  reasonably  up  to  date. 

Sir  Charles  Wilson’s  administration  of  the  Ordnance  Surrey  entitles  him  to 
rank  as  one  of  the  ablest  beads  of  that  department.  He  was  an  able  administrator, 
and  a  clear  and  rigorous  writer.  He  was  always  considerate  to  those  under  him, 
took  great  interest  in  their  welfare,  and  spared  no  trouble  to  further  their  interests. 
He  gained  the  esteem  and  confidence  of  all  who  serred  under  him. 

He  was  giren  the  temporary  rank  of  major-general  in  1893,  and  the  permanent 
rank  in  1894,  and  shortly  after  racated  his  appointment  as  Director-General  of  the 
Ordnance  Survey  to  the  regret  of  all  who  had  served  under  him. 

He  was  not  allowed  to  be  long  unemployed,  as,  early  in  1895,  he  was  appointed 
Director-General  of  Military  Education,  a  post  he  held  until  his  retirement  under 
age  rules  in  1898. 

After  his  retirement  he  continued  to  take  a  keen  interest  in  the  work  of 
Palestine  exploration,  and  besides  acting  as  chairman  of  the  Exploration  Fund,  he 
wrote  a  good  deal  on  the  subject,  and  made  a  visit  to  the  Holy  Land.  He  also 
retained  his  interest  in  the  R.G.S.,  although,  owing  to  his  living  out  of  London,  he 
found  it  necessary  to  resign  his  seat  on  the  Council.  From  1872  onwards  he  had 
served  frequently  on  the  Council,  and  was  for  many  years  a  Vice-President  of  the 
Society. 

A  man  of  great  ability  and  of  very  varied  attainments,  but  withal  extremely 
modest  and  retiring,  be  gained  the  regard  and  affection  of  all  who  knew  him,  and 
his  loss  will  be  regretted  by  many  Fellows  of  the  Society  and  by  many  in  the 
country  generally  who,  although  not  knowing  him  personally,  knew  and  admired 
the  splendid  work  he  had  done.  His  funeral  was  attended  by  representatives  of 
the  R.G.S.,  the  War  OfiBce,  the  Palestine  Exploration  Fund,  and  by  many  friends. 

D.  A.  J. 


Admiral  Sir  W.  J.  L.  Wharton,  K.C.B.,  F.R.S. 

William  James  Lloyd  Wharton,  second  son  of  the  late  Mr.  Robert  Wharton, 
County  Court  Judge  of  York,  was  born  in  London  on  March  2,  1843.  Educated 
at  Burney’s  Academy,  Gosport,  he  entered  the  Royal  Navy  in  August,  1857. 
Passing  in  seamanship  for  the  rank  of  lieutenant  on  January  13,  1863,  he  was 
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appointed  acting-lieutenant  of  H.M.S.  Jason  on  October  26,  1864,  and  returned  to 
Kogland  in  that  ship  towards  the  close:  of  the  year,  when  he  completed  the  neces¬ 
sary  examinations  in  gunnery  and  navigation,  in  which  he  acquitted  himself 
brilliantly,  being  awarded  the  Beaufort  Testimonial  for  passing  the  best  examination 
of  his  year  in  mathematics  and  nautical  astronomy.  Confirmed  in  the  rank  of 
lieutenant,  March  15, 1865,  he  was  appointed  to  H.M.  surveying  vessel  Gannet  on 
the  North  American  and  West  Indian  stations,  where  he  received  the  commendation 
of  the  Board  of  Admiralty  for  the  zeal  displayed  by  him  on  the  work  performed  in 
the  Bay  of  Fundy.  The  ability  and  industry  shown  by  Lieut.  Wharton  while 
serving  in  the  Oannet,  as  well  as  the  distinction  he  had  gained  in  passing  his 
examinations,  aroused  the  interest  of  the  commander-in-chief,  Vice-Admiral  Sir 
James  Hope,  who,  on  hoisting  his  flag  at  Portsmouth,  nominated  him  as  his  flag- 
lieutenant.  While  so  employed ^he  wrote  ‘  The  History  of  H.M.S.  Victory'  On 
Sir  J.  Hope  Istriking  his  flag,  he  was  promoted  to  commander,  March  2, 1872,  and 
the  following  month  was  appointed  to  the  command  of  H.M.  surveying  vessel 
Shearwater,  first  on  the  Mediterranean  station,  and  afterwards  on  the  east  coast 
of  Africa.  In  the  Mediterranean  his  work  was  chiefly  distinguished  by  a  valuable 
contribution  to  science  in  the  form  of  an  investigation  of  the  surface  and  under¬ 
currents  in  the  Bosphorus,  setting  at  rest  the  many  controversies  respecting  the 
flow  of  water  from  the  Black  sea  to  the  Sea  of  Marmora.  In  Juno,  1876,  he  com¬ 
missioned  the  Faton  for  surveying  service  in  the  Mediterranean,  Red  sea.  East  Coast 
of  Africa,  and  Sea  of  Marmora.  Daring  a  prolonged  commission  of  four  and  a  half 
years,  whilst  exacting  the  utmost  each  individual  was  capable  of  giving  to  the 
service,  he  nevertheless  endeared  himself  to  all  under  his  command.  A  large 
amount  of  valuable  work  was  accomplished,  and  on  the  conclusion  of  the  survey  of 
the  Sea  of  Marmora,  he  and  his  officers  received  an  expression  of  their  lordships' 
approbation.  He  was  promoted  to  captain,  January  29,  1880. 

During  an  interval  of  leisure  following  the  Fawn's  commission.  Captain  Wharton 
published  ‘Hydrographical  Surveying,’  which  was  at  once  recognized  as  the 
standard  work  on  the  subject. 

In  March,  1882,  he  commissioned  H.M.S.  Sylvia  for  surveying  service  in  the 
river  Plata  and  Straits  of  Magellan,  and  after  two  seasons  in  the  inhospitable 
climate  and  dangerous  waters  of  the  western  part  of  the  Straits  of  Magellan,  he 
returned  to  England  to  assume  the  duties  of  hydrographer  on  August  1,  1884,  at 
an  age  younger  than  that  of  any  officer  who  had  hold  that  responsible  position. 

Wharton’s  administration  of  the  hydrographical  department  of  the  Admiralty 
continued  uninterruptedly  for  twenty  years  with  constantly  increasing  credit,  and 
to  the  great  advantage  of  our  own  navy  as  well  as  to  the  whole  maritime  world. 
During  this  period  the  number  of  chart  plates  was  largely  increased,  and  the 
number  of  charts  printed  annually  for  the  fleet  and  for  sale  to  the  public  multiplied 
threefold.  Gifted  with  an  extraordinary  capacity  for  work,  he  never  spared 
himself;  the  sound  judgment,  breadth  of  view,  and  wide  scientific  attainments 
constantly  brought  to  bear  upon  the  infinite  variety  of  subjects  with  which  he  was 
daily  called  upon  to  deal,  secured  for  him  the  respect  and  confidence  of  successive 
Boards  of  Admiralty.  An  especial  characteristic  was  the  readiness  with  which  the 
mass  of  information  he  had  acquired  on  all  sorts  of  subjects  was  available  on  the 
spur  of  the  moment.  Scientific  subjects  of  whatever  nature  bearing  on  hydrography 
always  claimed  his  attention,  and  in  1886  he  was  elected  a  Fellow  of  the  Royal 
Society,  serving  on  its  council  from  1888  to  1889,  again  from  1895  to  1897,  and, 
being  again  elected  in  1904,  was  a  member  until  bis  death. 

As  Fellow  of  the  Royal  Astronomical  Society,  as  well  as  of  the  Royal  Geo¬ 
graphical  Society,  as  Vice-President  of  the  latter,  and  member  of  numerous 
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committees,  he  did  work  only  less  important  than  his  oflScial  work  at  the 
Admiralty.  He  contributed  to  the  literature  of  the  Royal  Society  an  investigation 
of  the  great  waves  produced  by  the  eruptions  of  Krakatoa  in  1882,  and  In  1893  ho 
edited  the  ‘  Journal '  of  Captain  Cook  during  his  first  voyage  round  the  world. 
At  the  meeting  of  the  British  Association  at  Oxford  in  1894,  he  presided  over 
Section  E.  The  investigation  of  the  origin  and  formation  of  coral  reefs  was  a 
subject  of  especial  interest  to  him,  and  he  advanced  a  theory,  based  upon  the 
results  of  surveys  of  large  numbers  of  the^e  reefs,  that  the  effect  of  wave-action 
was  mainly  accountable  for  the  striking  uniformity  of  depth  so  frequently  met 
with  over  the  interior  of  coral  banks  in  the  open  ocean,  showing  that  wave-action 
in  the  open  ocean  extended  to  greater  depths  than  was  hitherto  considered  possible. 

Keenly  interested  in  the  project  for  Antarctic  exploration,  he  took  a  very 
active  part  as  a  member  of  the  joint  committee  of  the  Royal  Society  and  Royal 
Geographical  Society  appointed  to  organize  it.  He  was  placed  on  the  retired  list 
in  1891,  in  accordance  with  the  regulations  respecting  non-service  at  sea.  Pro¬ 
moted  to  rear-admiral  on  January  1,  1895,  on  the  Queen’s  birthday  that  year  he 
was  nominated  C.B.  On  the  occasion  of  the  Diamond  Jubilee,  in  1897,  he  was 
created  K.C.B. 

On  J uly  31, 1904,  Sir  William  Wharton  resigned  the  office  of  bydrographer.  In 
July  last  he  accepted,  with  some  hesitation,  the  reiterated  invitation  to  go  out  to 
South  Africa  with  a  party  of  members  of  the  British  Association,  and  he  presided 
over  Section  E  at  Gaps  Town.  Unfortunately,  he  fell  ill  on  the  return  journey 
from  the  Victoria  falls.  His  illness,  which  was  at  first  thought  to  be  a  chill, 
proved  to  be  enteric  fever,  complicated  with  pneumonia,  and  although  no  effort  was 
spared  to  efiect  his  recovery,  he  died  at  the  Observatory  at  Cape  Town  on 
September  29.  He  was  buried  at  the  naval  cemetery  at  Simon’s  Town  on  October  1, 
with  naval  honours,  H.M.  the  King  being  represented  by  the  commander-in-chief 
of  the  station.  He  was  married,  in  1880,  to  Lucy  Georgina,  daughter  of  Mr. 
Edward  Holland,  of  Dumbleton,  in  Gloucestershire,  and  by  her,  who  survives  him,  he 
had  two  daughters  and  three  sons,  two  of  whom  are  now  serving  in  H.M.’s  Navy. 

A.  M.  F. 


CORRESPONDENCE. 

Marco  Polo's  Travels. 

Paris,  54  Rue  Nicolo,  November  12,  lllU.'i. 

On  my  return  from  South  Africa,  I  find  in  the  October  Jotirml  two  notes  from 
Major  P.  Moleaworth  Sykes  regarding  Marco  Polo’s  travels.  I  have  not  time  at 
present  to  enter  fully  into  the  question,  which  I  shall  do  later  on,  but  I  may 
be  allowed  to  make  the  following  remarks. 

I  have  not  attached,  and  do  not  attach,  the  slightest  importance  to  the  neglect, 
it  is  not  supposed,  of  a  draughtsman  who  had  only  to  follow  the  author’s  text.  When 
Major  Sykes  vrites  that  “  the  fact  ”  that  Baghdad  was  not  more  important  than 
Tabriz  at  the  lime  of  Marco  Polo’s  voyage  outunird,  say  1271,  “  is  not  fully  proved,” 
it  shows  that  he  has  not  studied  the  question.  Baghdad,  after  its  fall  in  1258,  did 
not  cease  immediately  to  be  ”  rather  off  the  main  caravan  route.”  I  shall  not  refer 
Major  Sykes  to  what  I  say  in  my  editions  of  ‘  Odorico’  and  ‘  Polo’  on  the  subject, 
but  to  the  standard  work  of  Heyd,  ‘  Commerce  du  Levant,’  vol.  2,  pp.  77,  78.  The 
itinerary,  Tabriz,  Sultania,  Kashan,  Yezd,  was  the  usual  route  later  on,  at  the 
beginning  of  the  fourteenth  century,  and  it  was  followed,  among  others,  by  Fra 
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Odorico,  of  Pordenone.  Marco  Polo,  on  bis  way  to  the  Far  East — you  must  not 
forget  that  he  was  at  Acre  in  1271 — could  not  have  crossed  Sultania,  which  did 
not  exist,  as  its  building  was  commenced  by  Arghun  Khan,  who  ascended  the 
throne  in  1284,  and  was  continued  by  Oeldjaitu  (1304-1316),  who  gave  the  name 
of  Sultania  to  the  city. 

With  regard  to  the  second  part  of  the  letter  of  Major  Sykes,  who  in  his  book 
wrote  that  “it  is  practically  certain  that  Marco  Polo  ended  these  unpleasant 
experiences  at  Tabas,”  I  am  quite  willing  to  accept  the  new  and  highly  probable 
theory,  founded  on  personal  experience,  that  “  it  is  almost  certain  that  Ser  Marco 
travelled  to  Tun,  as  Tabas  falls  to  the  west  of  the  main  route.”  Cf.  Curzon’s  map 
of  Persia. 

IIenbi  Cobdier. 


“The  Nile  in  1904.” 


A  long  absence  from  home  has  prevented  me  from  answering  at  an  earlier  date 
the  criticism  of  my  book,  ‘The  Nile  in  1904,’  by  Captain  H.  G.  Lyons,  in  June  of 
this  year.  ' 

The  first  criticism  runs  thus — 

“Lado  is  taken  as  447  metres  instead  of  465,  but  no  reason  is  given  for 
preferring  the  lower  value.” 

On  page  14  of  my  book  is  the  following : — 

“4.  The  Slopes  and  Velocities  of  the  Nile  in  its  Different  Beaches, — Table  II.  of 
Api)endix  B  and  Plate  II.  comprise  all  the  information  available  under  this  head 
which  I  have  been  able  to  collect.  For  the  slopes  I  have  adopted  the  following 
data : — 


11.  li.  of  Ijiko  Victoria 
.,  Foweni 
„  Ltike  Albert ... 

.,  Khartum  (Hood) 


1129  metres  above  mean  sea 
1060 

68<i  „  , 

989 


“  From  Khartum  to  Wady  Haifa  I  have  adopte<l  the  generally  accepted  levels 
of  the  original  Sudan  railway  survey.  From  Wady  Haifa  to  the  sea  I  have  levelled 
myself.  Upstream  and  downstream  from  the  adopted  levels  I  have  carried  the 
levels  by  the  aid  of  slopes  calculated  from  velocity  and  hydraulic  mean>depth  data. 
It  seems  to  me  absurd  to  adopt  a  level  for  Lake  Choga  50  metres  above  that  for 
Fowera,  and  then  to  add,  that  in  the  140  kilometres  between  the  two  places  the 
Victoria  Nile  has  a  gentle  slope,  wide  bed,  and  gentle  velocity.” 

The  second  criticism  is  as  follows  : — 

/‘The  rainfall  of  the  basin  is  very  superficially  dealt  with,  considering  its  im* 
poiiance  and  the  large  increase  of  data  in  tl  e  last  ten  years.  Several  errors  are  due 
to  this,  and  the  basin  of  the  Blue  Nile  in  Abyssinia  is  credited  with  a  good  rainfall 
throughout  nine  months  of  the  year,  which  is  probably  based  on  that  of  Adis 
Abeba  on  tbe  eastern  escarpment;  but  all  over  the  tableland  there  is  a  sharply 
defined  period  of  four  months,  only  extending  to  five  in  the  more  southern  parts.” 

On  page  19  of  my  book  is  the  following  : — 

“  The  Abyssinian  part  of  tbe  catchment  basin  of  the  Blue  Nile  enjoys  a  good 
rainfall  throughout  nine  months  of  the  year  from  February  to  October,  with 
generally  heavy  rain  between  May  and  September,  and  very  occasionally  in  October. 
The  rainfall  here  may  be  taken  as  1‘25  metre  per  annum.  In  the  plains  of  the 
eastern  Sudan  traversed  by  the  lower  reaches  of  tbe  Blue  Nile  and  the  Atbara  the 
rainfall  is  very  much  lighter, and  may  be  considered  as  30  centimetres  between  July 
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and  September;  fairly  constant  and  heavier  in  the  south,  and  very  inconstant  and 
lighter  in  the  north.  The  Atbara  and  its  tributaries,  in  their  upper  reaches  on  the 
northern  slopes  of  Abyssinia,  have  rain  from  May  to  the  end  of  August,  and  oc¬ 
casionally  into  September.  There  are  great  fluctuations  in  the  rainfall.  The 
mean  annual  rainfall  may  be  taken  as  75  centimetres.” 

The  Italian  meteorologists  supplied  me  very  kindly  with  full  information  about 
the  rainfall,  and  I  had,  moreover,  accounts  of  various  travellers.  When  ordinary 
and  heavy  years  of  rainfall  succeed  to  the  extraordinary  low  rainfall  of  the  last 
seven  years  (1899-1905),  Captain  Lyons  may  And  that  I  am  nearer  the  truth  than 
he  is. 

The  next  mistake  Captain  Lyons  found  is  the  following  : — 

“  The  regulating  action  of  Albert  lake  is  said  to  be  such  that  the  floods  of  the 
Victoria  Nile  are  delayed  flve  months  in  their  passage  down  the  Bahr  el  Jebel ; 
but  this  seems  to  be  an  assumption  based  on  the  maximum  level  of  the  lake  being 
reached  in  December,  while  the  Victoria  lake  is  usually  highest  in  June.  The 
effect  of  the  rainfall  of  this  region  has,  however,  been  misunderstood.  The  dis¬ 
charge  of  the  Victoria  Nile  after  passing  through  Lake  Choga  becomes  practically 
a  constant  amount,  and  it  is  the  rainfall  on  the  hills  north  of  Fo^eira  which  causes 
the  flood  in  the  lower  reaches  near  the  Murchison  falls.  This  rainfall  begins  about 
June  and  ends  in  October,  while  at  the  south  end  of  the  Albert  lake  it  is  heaviest 
in  May  and  November,  so  that  the  combined  effect  is  to  produce  a  rise  in  the 
Albert  lake,  and  at  Wadelai  from  May  to  Decembsr.” 

I  bad  stated  on  page  30 — 

“  A  reference  to  Plate  V.  will  show  how  great  is  the  regulating  effect  of  Lake 
Albert  on  the  Nile.  Owing  to  the  fact  that  an  increase  in  the  discharge  of  the 
Victoria  Nile  cannot  pass  down  the  Albert  Nile  before  the  whole  area  of  Lake 
Albert  has  risen,  the  floods  of  the  Victoria  Nile  are  delayed  nearly  flve  months  in 
their  passage  down  the  Albert  Nile;  a  rise  of  one  metre  on  Lake  Albert  meaning 
an  increased  cube  of  4,500,000,000  cubic  metres.  If  this  takes  place  in  one  year, 
it  represents  an  increased  discharge  of  150  cubic  metres  per  second  irrespective  of 
what  passes  down  the  channel  of  Lake  Albert.” 

Here  Captain  Lyons  follows  Sir  William  Glarstin ;  but  with  all  deference  to  Sir 
William’s  opinion,  I  cannot  but  think  that  I  am  right.  I  base  my  decision  on 
pUteV.,  supported  by  Tables  XXIV.,  XXV.,  XXVII,  and  XXVIII.  If  Captmn 
Lyons  was  as  accustomed  as  I  am  to  examine  all  gauges  with  previously  prepared 
discharge  tables,  he  would  write  with  very  much  less  assurance.  The  discharge 
tables  XXVII.  to  XL.  represent  a  twelvemonth’s  hard  work,  and  are  one  of  the 
great  features  of  my  book.  A  man  needs  to  be  a  ripe  hydraulic  engineer  to 
appreciate  these  tables. 

The  next  criticism  is  as  follows : — 

“In  discussing  the  Bahr  el  Jebel,  or  the  Albert  Nile,  as  Sir  W.  Willcocks 
would  prefer  to  call  it,  he  states  that  the  said  region  is  flooded  by  the  Sobat  flood  to 
a  depth  of  3  metres,  which  would,  indeed,  give  a  vast  quantity  of  water  temporarily 
stored.  But  if  the  water-slope  between  Lake  No  and  the  Sobat  is  considered,  it 
will  be  found  that  a  rise  of  about  2  metres  in  the  Sobat  will  produce  the  flood  slope 
in  the  White  Nile  above  it;  and  in  1903  the  Sobat  rose  in  all  3‘5  metres,  causing 
thus  a  rise  in  the  water-level  at  Lake  No  of  about  1*5  metre,  or  about  1  metre  above 
its  banks,  which  agrees  well  with  observations  made  by  a  survey  party  in  Septem¬ 
ber.  If  now  the  slope  of  the  Bahr  el  Jebel  be  considered,  it  will  ba  seen  that  the 
flooding  due  to  the  Sobat  must  soon  disappear  upstream,  though  its  effect  will  be 
more  pronounced  in  the  Bahr  el  Qhazal,  where  the  slope  is  less,  and  it  is  probably 
the  main  factor  in  producing  there  the  late  maximum  in  December  which  Dye 
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noticed.  Sir  W.  Oantin’s  sections  of  the  Bahr  el  Jebel,  some  of  which  are  repro¬ 
duced  in  this  book,  do  not  show  any  such  inundation  effect.” 

In  Sir  William  (Hrstin’s  ‘ Report  on  the  Basin  of  the  Upper  Nile’  (p.  119), 
there  is  the  following : — 

“  The  average  depth  of  water  over  these  swamps  during  6ocd  is  2  metres ;  and 
in  high  floods,  like  that  of  1903,  is  as  much  as  3  metres.” 

I  have  no  doubt  that  Sir  William  know  what  he  was  writing  about,  after  having 
four  times  visited  the  locality. 

W.  WlLLCOCKB. 

Cairo,  November  10, 1905. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 
SESSION  1905-1906. 

Fir$l  Meeting,  November  6,  1905. — The  Eight  Hon.  Sir  Giorge  T.  Goldie, 
K.C.H.O.,  D.C.L.,  LL.D.,  F.B.S.,  Preeident,  in  the  Chur. 

Elections: — Lieut.' Colonel  E.  H,  Gorge*,  D.S.O.  (ls<  Bait.  K.  A.  Bijiea) ; 
Colond  B.  C.  Hdlard,  B.E.;  Captain  Frederick  William  Kershaw,  B.N.R.; 
Leonard  W.  King ;  John  Leckie ;  Joseph  W.  J.  Lee ;  Allan  C.  Parsons ;  Captain 
Arthur  Hart  Synnot,  D.S.O.  (Ecut Surrey  Begt!) ;  Rev.  J.  Anderson  Watt;  Arthur 
Hamilton  Welhum. 

Recent  Deaths. 

In  opening  the  session  of  1905-6,  the  President  remarked  on  the  exceptional 
losses  that  geography  and  the  Society  hod  sustained  through  death  during  the  four 
months’  recess.  Foremost  was  that  of  Elisee  Reclus,  one  of  the  greatest  geo¬ 
graphers  that  France,  or  indeed  the  world,  had  produced.  His  colossal  work,  *  La 
Geographie  Universelle,’  stood  alone  as  regards  its  matter,  its  method,  its  manner. 
It  might  be  that  no  statne,  no  memorial,  would  be  raised  to  the  memory  of  this 
remarkable  man,  owing  to  his  extreme  political  views  having  divided  him  so  widely 
from  the  directing  classes  of  his  own  country ;  but  he  needed  no  such  memorial. 
He  had  left  behind  him  in'^bis  *  Geographie  Universelle  ’  a  monument  more  durable 
than  bronze,  and  his  work  would  live  when  the  social  and  political  controversies  of 
the  nineteenth  century  had  passed  into  the  limbo  of  bygone  generations.  Shortly 
after  his  death,  there  passed  away  a  man  of  a  very  different  type,  Baron  von  Richt¬ 
hofen,  the  widely  and  deeply  respected  President  of  the  Berlin  Geographical 
Society,  an  ofiBce  which  he  had  filled  with  notable  usefulness  and  distinction  for 
many  years.  His  work  on  China  was  everywhere  recognized  as  the  highest 
authority  on  the  geology  and  geography  of  that  country.  Of  a  still  more  different 
type  from  either  of  the  above  was  M.  Savorgnan  de  Brazza,  a  Roman  by  birth,  who 
had  entered  the  French  navy,  and  who,  like  so  many  naval  oflScers,  British  and 
American  as  well  as  French,  bad  become  a  daring  and  distinguished  explorer.  But 
M.  de  Brazza’s  fame  rested  on  a  later  phase  of  his  life  as  the  practical  founder  of 
the  French  Congo.  One  incident  in  his  career  which  he  (the  President)  had  never 
seen  recorded,  but  which  M.  de  Brazza  had  related  to  him  a  few  years  after  it 
occurred,  might  be  of  interest.  When  M.  de  Brazza  left  Paris  for  Africa,  before 
the  commencement  of  his  treaty-making  campaign  against  H.  M.  Stanley  in  the 
basin  of  the  Congo,  his  real  instructions  were  to  proceed  to  the  lower  Niger  and 
carry  out  a  similar  work  there,  and  it  was  only  just  before  he  left  Lisbon  that 
received  tel^raphic  instructions  from  Paris  to  proceed  instead  to  the  Congo, 
at  that  time  the  British  company  formed  to  secure  Nigeria  to  Britain  was  in 
No.  VI. — December,  1^5.]  2  z 
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infancy,  and  enjoye:!  no  support,  but  a  good  deal  of  obstruction,  from  the  British 
GoTemment,  it  could  not  then  have  resisted  a  strong  national  movement  from 
France,  and  if  M.  de  Brazza’s  original  instructions  had  been  adhered  to,  the  history 
of  a  large  section  of  tropical  Africa  would  have  been  altered.  M.  de  Brazza’s 
undying  claim  to  memory  as  a  geographer  is  based  on  the  great  number  of  valuable 
expeditions  carried  out  in  the  French  Congo  and  neighbouring  regions  during  his 
administration  of  that  colony. 

The  President  finally  dwelt  at  some  length  on  the  serious  losses  which  the 
Society  has  sustained  by  the  death  of  distinguished  British  geographers,  all  of 
whom  bad  served  on  the  Council.  He  referred  to  the  valuable  services  rendered  to 
geography  by  the  late  Admiral  Sir  William  Wharton,  perhaps  most  widely  known 
as  Hydrograpber  to  the  Admiralty  for  twenty  years,  and  by  the  late  General  Sir 
Charles  Wilson,  who  served  for  four  years  with  conspicuous  ability  on  the  North 
American  Boundary  Commission,  but  whose  name  will  always  be  associated  with 
the  surveys  in  Jerusalem  and  Palestine.  Dr.  Blanford,  who  died  in  July  last, 
had  rendered  eminent  services  to  the  more  scientific  side  of  geography,  as  director 
of  the  Geographical  Survey  of  India,  and  as  a  member  of  the  expeditions  in 
Persia  and  in  Abyssinia.  Last  of  all  there  was  Sir  John  Farquharson,  Sir  Charles 
Wilson’s  successor  as  director  of  the  Ordnance  Survey,  who  did  so  much  to  improve 
and  extend  the  maps  issued  by  that  departqient.  All  of  these  distinguished  officers 
had  filled  for  many  years  the  offices  of  vice-presidents  and  councillors  of  the  Royal 
Geographical  Society,  to  whose  Fellows  their  memories  were  endeared  by  their 
personal  qualities  no  less  than  by  their  great  services  to  geographical  science. 

The  paper  read  was : — 

**  Travels  in  the  Mountains  of  Central  Japan.”  By  the  Rev.  Walter  Weston, 
M.A. 

RESEARCH  DEPARTMENT. 

November  13,  1905. — Sir  Thomas  H.  Holdich,  K.c.M.a.,  K.C.I.E.,  c.b.,  in 
the  Chair. 

On  ”  The  Next  Great  Arctic  Discovery.”  By  Sir  Clements  Markham,  k.c.b. 
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AddiHone  to  tke  Librarjf. 

By  BDWABD  HBAWOOD,  M.A.,  Ltbrariam,  B.a.8. 

The  following  abbraviatioiis  of  nouns  and  the  adjeotivea  derived  from  them  are 
employed  to  indioato  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full 


A.  K  Academy,  Aoademie,  Akademie. 
Abh.  at  Abhandlungen. 

Ann.  K  Annala.  Annalaa.  Anaalen. 

B.  s  BnU^  BoUettino,  Boletim. 

OoL  s  Colonies. 

Com.  s  Oommeroe. 

O.  B.  s  Gomptea  Bendue. 

B.  K  Brdkundaw 

Q.  K  Geography,  Gtographle,  Geogralla. 
Gee.  B  Ghwellsnhaft. 

L  K  Institn^  Institutton. 

Is.  K  Izvestiya. 

J.  s  JonmaL 
Jb.  s  Jahrbnoh. 

k.  n.  k.  =  kaiaerlioh  nnd  kSnigUoh. 

M.  B  Mitteilungen. 


Mag.  B  Magaiine. 

Mem.  (M6n.)  b  Memoirs,  M^moires. 
Met.  B  Meteorological,  eto. 

P.  s  Proceedings. 

B.  B  Boyal. 

Bev.  (^Biv.)  B  Beview,  Bevue,  Bivista. 
8.  B  Society,  Sooi^to,  Belskab. 

So.  B  8oienoe(s). 

Sitsb.  B  Sitsungsbericht 
T.  B  Transaotiona. 

Ts.  B  Tijdaohrift,  Tidakrift. 

V.  B  Yerein. 

Verb.  B  Yerhandlnngen. 

W.  B  Wiaaenaohaft,  and  compounds. 
Z.  B  Zeitaohrift 

Zap.  B  Zapiaki 
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On  ftcconnt  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  coTer  in  inches  to  the  nearest 
half-inch.  The  sise  of  the  Journal  is  10  x  64. 

A  leleetion  of  the  works  in  this  list  will  be  notiesd  elsewhere  in  the  “  Journal.” 


IVXOPE. 


Alps.  Jb.  Sehuietz.  Alpenelub  40  (1904-1905) :  248-286.  Waber. 

IValliser  Berg-  and  Passnamen  ror  dem  XIX.  Jahrhundert.  Von  A.  Waber. 
With  Map*  and  lUudraiion. 

Austria-Hungary.  Baedeker. 

Austria-Hungary,  inolnding  Dalmatia  and  Bosnia.  Handbook  for  trarellers,  by 
K.  Baedeker.  Tenth  Edition.  Leipzig :  K.  Baedeker ;  London :  Dulau  A  Go. 
1905.  Sise  6}  x  4).  pp.  xviii.  and  468.  Map*  and  Plan*.  Priee  8m.  Pruented 
by  the  Pabltsber. 

Austria-Hungary.  O.Z.  11  (1905):  18-38,  99-114, 193-217.  Behlilter. 

Das  osterrcichisch-ungarische  Okknpationsgebiet  und  seiii  K&stenland.  Eine 
geographische  Skissc.  Von  Dr.  O.  Schliiter.  With  IUu*traiion». 


Franoe— Botany.  B.S.  Languedoc.  O.  28  (1905) :  5-14.  Blano  and  Hardy. 

La  Cartogmphie  botaniqne  d^taill^  sur  les  environs  de  5Iontpellier  pris  oomme 
esemple.  Par  L.  Blano  et  M.  Hardy. 

Franoe— Commnnieations.  C.R.Congri*S.franfai»e*O.H(l90i);  126-146.  Franeonie. 
Les  Voies  navigables  en  France.  Par  M.  J.  Franeonie. 


Franoe-Obte-d’Or.  C.  P.  141  (1905) :  227-229.  Martel. 

Snr  nne  nonvelle  exploration  dn  g^uffre  dn  Tron-de-Son  :i  (CdteMl’Or).  Note  de 
E.  A.  Martel. 

France— Oaronne.  C.R.  Congret.  S.franfaue*  O.  24  (1964):  209-221.  Onenot. 

La  Navigation  de  la  Garonne  dans  les  temps  anciens.  Par  M.  Gudnot. 

Franoe— Hormandy.  C.R.  Congre*  8.  frangaite*  0.  24  (1904) :  375-460.  Turquan. 
G^ographie  agricole,  indatriello,  conunercinle  et  ^conomique  de  la  Seine-Infuienre. 
et  plus  particnlibrement  de  I’arrondissement  de  Bonen.  Par  M.  Tnrqnan.  Map*. 

Francs— Horth-West  Coast.  Lsmoine. 

C.R.  Congri*  8.  frangaue*  G.  24  (1904):  261-270. 

!.«  Marche  dee  oonrants  de  mare'e  antonr  de  la  presqu’ile  dn  Cotentiu.  Par  M.  G. 
Lemoine.  Chart*. 


Franee-Horth-West  Coast.  C.H.  Cbnyrbs  N./ranj:atses£r.24(1904):  270-275.  Parquier. 
De  I’invasion  de  la  mer  snr  les  cotes  dn  Cotentin.  Par  M.  lie  Parqnier. 

Francs— Roman  Roads.  C.R.  Congri*  8.  frangaite*  0.  84  (1904) :  486-493.  Blarqnez. 
ltapi>ort  sur  les  voies  romaines  de  la  France.  Par  A.  Blarqnez. 

Francs — South  Coast.  Globas  87  (1905):  149-151.  Engell 

Eine  Diinenersebeinung  an  der  provenzaliscben  Steilkiisto.  Von  Dr.  M.  C.  Engell. 
IFstb  Map  and  IUu*tration*. 

Germany.  7X.  Jobresb.  G.  Ges.  Grei/sieald,  1903-1905  (1905) :  27-110.  Xlose. 
Die  alten  Stroint&lcr  Vorpommerns,  ihre  Entstehung,  nrspriingliche  Gestalt  und 
hydrographische  Entwickelung  im  Zuhammenhange  mit  der  Litorinaseuknng. 
Von  11.  Klose.  With  Map  and  Plate*. 

Germany— Berlin.  Baedeker. 

Berlin  and  its  Environs.  Handbook  for  Travellers  by  K.  Baedeker.  2nd 
Edition.  Leipsic :  K.  Baedeker,  1905.  Size  6}  X  4),  pp.  x.  and  248.  Map*  and 
Plan*.  Priee  3m.  Presented  by  the  Publieher. 

Germany— Fisheries.  Oliver. 

German  Sea-fishing  Industry  and  Trade.  Foreign  Office.  Miscellaneous,  No.  636, 
1905.  Size  10  x  6J,  pp.  20.  Priee  IJd. 

Osrmany — Oder.  JX.  JoAresb.  G.  Ges.  Grei/nioatd.  1903-1905  (1905) :  201-213.  Bsecke. 
Die  Oderbauk,  X.  Von  Swindemflude.  Von  W.  Deecke.  With  Profile. 
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Oarmanj— Pomerania.  Deacke 

IX.  JahreO).  G.  Ot$.  Orei/twald.  1903-1!)05  (lOOS) :  170-200. 

Die  Beciehungen  der  Torpommerichen  St&dte  znr  Topographie  and  Geologie  ihrer 
Umgebnng.  Von  W.  Deecke.  TFitA  Plane. 

Italy— KiTar>naTigation.  P.N.  (3.  Kalaina  6  (1905):  536-548.  Baratta  and  othen. 
A  propoeito  della  zona  delle  **  ReeultiTe  *’  e  dei  euoi  nipporti  oon  lu  miTigabilita 
dei  fiumi.  appnnti  del  51.  Baratta,  ed  oaservazioni  del  dott  G.  W.  Guastalla  e  del 
prof.  G.  L.  ^rtolini.  With  Map$. 

northern  Europe— Earthquake.  Deecke 

IX.  Jahretb.  Q.  Get.  Grie/iwaid,  1903-1905  (1905):  135-160. 

Dae  ekandinaTiecho  Erdbcben  vom  23.  Oktober  1004  nnd  ecine  Wirknngen  in  den 
aiidbaltiachen  Landem.  Von  W.  Deecke.  With  Map. 

Horway— Flora.  Norman. 

Xorgeo  Arktieke  Flora.  1.  Speciel  Plantetopografi.  2***”  Del.  J.  M.  Norman. 
Krietiania  ;  H.  Aerhehong  &,(}o.,  1900.  Size  10  x  7,  pp.  761-1487.  J’reeenled  by 
the  Jtoyal  Uniceriity  of  Norwajf. 

A  ayetematic  list  of  planta,  with  a  etatemeiit  of  their  localities. 

Norway — Names.  Sygh. 

Gamle  personna^-ne  i  Norske  Bteilsnavne.  Eftcrladt  arbeide  af  O.  llygli.  Kris- 
tiana:  H.  Asolichong  ft  Go.,  1001.  Size  10  x  6},  pp.  xii.  and  358.  Presented  by 
the  Royal  Univereity  of  Norway. 

Pyrenees — forestry.  C.£.  Con^p-^ee.  &/ranfateee  G.  24  (1904):  167-170.  Gnenot. 

La  ddrastatioii  des  fordts  dans  les  I’yrdndcs.  Par  M.  Gnenot. 

Nnssia — Murman  Coast.  Breitfnss. 

Knrzer  Ueberblick  neber  die  Tatigkeit  der  wissensohaftlichen  Murmanexpedition. 
1898-1904.  Von  Dr.  L.  Breitfnss.  (Sonder-Abdrnck  aus  den  ‘  Mitteilungen  des 
Deutschen  Seefischerei-Vereins,’  No.  7-8,  1905.)  Size  10  x  7,  pp.  20.  lUtutratione. 
Russia— Urals.  Zap.  Imp.  Rum.  O.S. (General  O.)  34 ;  Part  iii.  (1905) :  pp.  302.  Krotov. 
Materials  for  the  Geogr»hyof  the  Urals.  Oro-Hydrographical  Researches  in  the 
Southern  Parts  of  the  Central  Urala  By  P.  Krotov.  [In  Russian.]  Map  and 
lUuttrationf. 

Switzerland.  Viertelfahre.  Natur/oreeii.  Of*.  Zurich  49  (1904) :  286-369.  Egli. 

Bcitrag  znr  Kenntnis  der  H5hlen  in  der  Schweiz.  Von  P.  Egli.  With  Plan  and 
niuitration*. 

Switzerland— Lake  of  Lnoeme.  Gloime  87  (lOO.I) :  156-157.  Halbfass 

Neuerc  Untorsnehungen  am  Vierwaldstatter  See.  Von  Prof.  Dr.  W.  Halbfass. 
Switzerland— Simplon.  C.R.  Congre**.  8.  franfaite*  0.2i  (190A):  lSl-\97.  Ooegg. 
lie  Tunnel  dn  Simplon  ct  les  Voies  d’acods  italicnnes.  Par  M.  E.  Goegg. 

Transylvanian  Alps.  Lehmann. 

IX.  Jahreeb.  O.  Get.  Orief*wdd,  1903-1905  (190.'»):  1-26. 
Schneevcrh&ltnissc  nnd  Glctscherspuren  in  den  Transsylvanischen  Alpen.  Von 
F.  W.  P.  liChmann. 

United  Kingdom- Meteorology.  Mill. 

British  Rainfall,  1904.  ...  On  the  Distribution  of  Rain  over  the  British  Isles 
dnring  the  year  1904.  .  .  .  Compiled  by  Dr.  H.  R.  Mill.  London,  1905.  Size 
8}  X  .‘ii,  pp.  88  and  280.  Map*,  Diagram*,  and  Plate.  Price  10s.  Pretented  by 
Dr.  H.  R.  Mill. 

Among  the  original  articles  is  one  on  the  rainfall  of  Ben  Nevis. 

United  Kingdom— Meteorology.  Quarterly  J.R.  Met.  8.  81  (1905):  229-237.  Mill. 

Rate  of  Fall  of  Rain  at  Seathwaite.  By  Dr.  H.  R.  Mill. 

United  Kingdom— Norfolk.  Geailog.  Mag.  8  (1905):  397-403.  Bonney  and  Hill. 

The  Chalk  Bluffs  at  Trimingham.  By  Prof.  T.  G.  Bonney,  D.sc ,  and  Rev.  E.  Hill. 
With  Illuttration. 

United  Kingdom— Orkney  and  Shetland.  Baddeiey. 

Thorough  Guide  Scries,  Orkney  and  Shetland,  with  approaches  from  Edinburgh, 
Aberdeen,  Thurso,  and  the  Western  Highlands.  By  M.  J.  B.  Baddeiey.  .5th 
edition,  l/ondon  :  Duluu  ft  Co.,  1905.  Size  6|  x  4),  pp.  viii.  and  64.  Map*. 
Price  Is.  6*1.  net.  Pretented  by  the  Publithfr. 
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United  Xingdom — Scotland.  Johnaton. 

Place-Names  of  Scotland.  By  J.  B.  Johnston,  b.d.  2nd  edition.  Edinbnrgh : 

D.  Douglas,  1903.  Size  7)  X  5},  pp.  exit  and  308.  Priee  G».  n't. 

This  work,  practically  the  only  attempt  yet  made  to  deal  in  a  oomprehensive  way 
with  the  place-names  of  Scotland,  has  been  thoroughly  revised  in  this  edition  (the 
first  appeared  some  twelve  years  previously),  many  corrections  having  been  made  and 
suggestions  adopted. 

United  Kingdom — Wales.  Quarterly  J.  Geolog.  S.  61  (1905):  608-640.  Feamsides. 
On  the  Qeology  of  Arenig  Fawr  and  Moel  Idyfnant.  By  W.  Q.  Feamsides. 
WUh  Map. 

ASIA. 

Sastem  Asia.  J.B.  Colon.  I.  36  (1905) :  509-539.  Ireland. 

The  British  Empire  in  the  Far  Fskst  By  A.  Ireland. 

India.  SeoUith  0.  Mag.  21  (1905):  457-463.  Morrison. 

Some  geographical  peculiarities  of  the  Indian  Peninsula.  By  G.  Morrison. 

India- Himalaya.  Hookor. 

Himalayan  Journals:  or.  Notes  of  a  Naturalist  in  Bengal,  the  Sikkim  and  Nepal 
Himalayas,  the  Khasia  Mountains,  etc.  By  Sir  J.  D.  Hooker.  London :  Ward, 
I.ook  &  Co.,  1905.  Size  10  x  6,  pp.  xxxii.  and  574.  Map$,  Portrait,  and  Illuetra- 
tions.  Price  6s.  Presented  by  the  Publuhert. 

A  page  for  page  reprint  of  the  “  Minerva  Library”  edition,  though  on  larger  and 
stouter  paper.  The  weight  of  the  book  is  an  objection  in  ito  latest  form,  and  many 
will  no  doubt  consider  the  cheaper  edition  preferable. 

India— Historical.  J.B.  Aeiatie  8.  (1905):  437-449.  Yost, 

Saketa,  Sha-chi,  or  Pi-so-kia.  By  Major  W.  Yost.  With  Map. 

On  the  identification  of  this  ancient  town,  which  lay  to  the  north  of  the  Ganges, 
between  Kanauj  and  Pataliputra  (Patna). 

India— Rajpntana.  J.  of  T.  Victoria  I.  37  (1905):  70-99.  Hendley. 

The  Rajputs  and  the  History  of  Rajpntana.  By  Colonel  T.  H.  Heudley. 

Indo-Ckina.  Lepasquenr, 

Socidtd  Ac^draique  Indo-Chinoise  de  France.  La  France  et  le  Siam.  Par  Parfait- 
Charlea  Lepesqueur.  Paris  ;  Rouen :  L.  Me'gard,  1897.  Size  yj  x  6J,  pp.  ;K). 
Presented  by  the  Author. 

Indo-Cbina — Historical.  /.  it.  Astatic  (1905):  485-511.  Ocrini. 

The  Nagarakretagama  List  of  Countries  on  the  Indo-Chinese  Mainland  (cired 
1380  A.D.).  By  Colonel  G.  E.  Gerini. 

Japan— Tea.  [Phipps.] 

Tea  Culture  in  Japan.  (F.  O..  Miscellaneous,  No.  637.)  Size  9}  x  6,  pp.  14. 
Price  Id. 

Korea— Qnelpart.  B.  American  O.8.  37  (1905) :  396-408.  Halbert. 

The  Island  of  Quelpart.  By  H.  B.  Halbert.  With  Map. 

Philippine  Islands.  P.  American  Philoe.  8.  49  (1905):  7-31.  Metzger. 

The  Filipino :  his  customs  and  character.  By  Dr.  J.  A.  Metzger.  Illuttraiione. 

Philippine  Islands.  - - 

The  Fifth  Annual  Report  of  the  Philippine  Commission,  1904.  3  vols.  Washington, 
1905.  Size  9|  X  6,  pp.  (vol.  1)  xvi.  and  886,  (vol.  8)  xir.  and  746,  (vol.  3)  xvi. 
and  1080.  Mape,  Platee,  and  Diagranu. 

Russia- Caucasus.  Jb.  iSoAicets-AlpeNctub.  40  (1904-1905):  193-217.  Fischer. 

Im  Kiinkasue  1901.  Von  Dr.  A.  Fischer.  With  Mape  and  lUuetralione. 

Russia— Caucasus.  Contemporary  Bee.  88  (1905) :  21-35.  Ular. 

The  Revival  of  Georgia.  By  A.  Ular. 

Siam.  A  tracers  fc  Monde  11  (1905):  261-262.  - 

La  nouvelle  Frontibre  Franoo-Siamoise.  With  Map. 

Cf.  note  in  the  September  number  (p.  331). 
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Tarkey—AimbU.  (DeTey,) 

Trade  of  the  Hejai  for  the  yean  1900-4.  Foreign  Offloe,  Annoal,  No.  348:t. 
Size  9|  X  6,  pp.  20.  Priee 


AmOA. 

Cape  Colony.  - 

Cape  of  Good  Hope.  Department  of  Agricniture.  Ninth  Annual  Report  of  the 
Geological  Conuniiaion.  1904.  Cape  Town,  1905.  Size  10  x  7|,  pp.  182.  Map$ 
and  Section*. 

Cape  Verd  Iilande.  P.  Zoolog.  8.  (1905)  (1) :  170-186.  Cronland. 

The  (Ecology  and  Depoeite  of  the  Cape  Verde  Marine  Fauna.  By  C.  Croesland. 
IftlA  Map*  and  Chart*. 

Congo  State.  Laurent  and  Wildeman. 

Ktat  Inde'pendant  dn  Congo.  Miuion.  Kmile  Laurent  (1903-1904).  Enumeration 
dea  plants  r^oolt^  par  Emile  Laurent,  aveo  la  collaboration  de  M.  Marcel 
Laurent,  pendant  aa  dernibre  Miaaion  au  Congo,  par  E.  de  Wildeman.  Faacicnle  i. 
(pp.  1-112,  pi.  1-38).  Bruaaela,  1905.  Size  11}  X  8.  Pre*ented  by  the  Seeretary, 
Finance  Detriment,  Congo  Free  State. 

Congo  State.  Quarterly  J.  Oeoloy.  8.  61  (1905) ;  641-t>6<>.  Prenmont  and  Howe. 

Notee  on  the  Geological  Aspect  of  aome  of  the  North-Eastern  Territories  of  the 
Congo  Free  State.  By  G.  F.  J.  Preumont ;  with  Petrological  Notee,  by  J.  A. 
Howe.  IFitA  Map  and  Plate*. 

Congo  State.  - 

Notice  snr  I’Etat  Inde'pendant  du  ('ongo,  public  par  .  .  .  rExp<«itionUniver8elle 
et  Internationale  de  Li^ge.  Bruxelles,  1^5.  Size  11  X  7},  pp.  201.  llluetration* 
and  Map. 

Egypt.  BMdnell. 

Surrey  Department,  Egypt.  The  Topography  and  Geology  of  the  Fayum  Province 
of  Egypt.  By  H.  J.  L.  Beadiiell.  Cairo.  1905.  Size  11}  x  9,  pp.  102.  Map* 
and  lUu*tration*.  Presented  by  the  Survey  Department,  Cairo.  [To  lie  reviewed.] 
Kamarun.  DeuUeh.  Kolonialblatt  16  (1905) :  498-503.  Miiller. 

Die  Manenguba-Expedition. 

See  note  in  the  Monthly  Record,  November,  p.  557. 

Morocco.  R.N.G.  IfiUe  44  (1905):  123-132.  Segonaac. 

La  penetration  economique  du  Snd  Marocain.  Extraits  d’nn  Rapport  de  M.  le 
Marquis  de  Segonzao,  au  Comite  du  Muroe. 

Morocco.  Queition*  Dipl.  20  (1905) :  65-73.  Terrier. 

La  navigation  oimmerciale  au  Maroc.  Par  A.  Terrier.  With  Map. 

Morocco.  Nineteenth  Century  68  (1905) :  235-245.  Weir. 

An  Autumn  Wandering  in  Morocco.  By  T.  H.  Weir. 

Nile — Sudd.  J.  Linnean  8.  (Botany)  87  (1905):  51-58.  Broun. 

Some  Notes  on  the  “Sudd”  Formation  of  the  Upper  Nile.  By  A.  F.  Broun.  > 

Adds  somewhat  to  our  knowledge  of  the  conditions  and  botanical  composition  of 
the  sudd  (of.  note,  ante,  p.  556). 

Rhodesia — Archseology.  Hep.  South  African  Auoeiation  (I904i')i  519-525.  Hall. 
Inyanga  Fort.  A  Report  of  an  Examination  of  these  Ruins.  By  R.  N.  Hall. 
PUin. 

South  Afriea.  American  J.  Sc.  20  (1905) :  107-118.  MeUor. 

The  Glacial  (Dwyka)  Conglomerate  of  South  Africa.  By  E.  T.  Mellor.  TFttA 
llluetration*. 

South  Africa — Oedogy.  Corstorphiue. 

Rep.  8outh  African  A**oeiation  (1904):  145-181. 

The  History  of  Stratigraphioal  Investigation  in  South  Africa.  By  G.  S. 
Corstorphiue.  Table. 

South  Afriea— Kalahari  Schonland. 

Rep.  8oath  African  Anoeiation  (1904):  308-317. 

Biological  and  Ethnological  Observations  on  a  trip  to  the  North-East  Kalahari. 
September,  1903.  By  Dr.  S.  Schonland. 
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TruuTMd— OMlofy.  KyaAiton  and  Hall. 

Bep.  South  Afriean  A»$oeialio»  (1904):  182-196. 

The  Geological  Features  of  the  Diamond  Pipes  of  the  Pretoria  District.  By  H. 
K}iiaston  and  A.  L.  Hall.  Map  and  Illuitration$. 

West  Africa.  Blydsii. 

West  Africa  before  Enrope,  and  other  Addressee,  delWered  in  England  in  1901  and 
1903.  By  Dr.  E.  W.  Blyden.  With  an  Introduction  by  Casely  Hayford.  London: 

0.  M.  Phillips,  1905.  Bixe  7|  X  5,  pp.  ir.  and  158.  Portrait.  Price  3s.  6d.  net 
Pretented  by  the  Author. 

The  views  here  put  forward  respecting  the  true  methods  of  dealing  with  the 
African  problem  are  evidently  the  result  of  earnest  thought,  and  deserve  careful  con¬ 
sideration  by  all  concerned  in  its  solution. 

West  Afriea.  J.  Manehetter  G.S.  20  (1904):  97-109.  McDermott. 

The  Development  of  West  Africa,  By  the  Bev.  P.  A.  McDermott.  With 
IButtraliont. 


ROBTH  4MXBICA. 

Alaska.  B.  .imeriean  G.S.  37  (1905) :  468-479.  Brooks. 

The  Alaskan  Range :  a  New  Field  for  the  Mountaineer.  By  A.  H.  Brooks.  With 
Map  anti  IHuttration*. 

Alaska.  iS^inttAsontan  Misc.  CoU.  49  (No.  1584,  1905):  pp.  118.  Maddren. 

Smithsonian  Exploration  in  Alaska  in  1904,  in  search  of  Mammoth  and  other  fossil 
remains.  By  A.  O.  Maddren.  Mapt  and  lUnetrationt. 

Noticed  in  the  Monthly  Becord,  November,  p.  558. 

Alaska.  G.8.  Ged.  Sure.,  B.  No.  260  (1905) :  pp.  64.  Martin. 

The  Petroleum  Fields  of  the  Pacific  Coast  of  Alaska,  with  an  Account  of  the 
Behring  River  Coal  Deposits.  By  G.  G.  Martin.  Mapt  and  lUuttrationt. 

Alaska.  U.8.  Ged.  Sure.,  B.  No.  236  (1904) :  pp.  86.  Wright. 

The  Porcupine  Placer  District,  Alaska.  By  G.  W.  Wright  Mapt  and  lUuttrationt. 
Alaska — Minerals.  TJ.S.  Ged.  Sure.,  B.  No.  259  (1905):  pp.  196.  Brooks  and  others. 
Report  on  Progress  of  Investigations  of  Mineral  Resources  of  Alaska  in  1904.  By 
A.  H.  Brooks  and  others.  Mapt. 

Canada — Osological  Survey.  - 

Summary  Report  of  the  Geological  Survey  Department  of  Canada  for  1904. 
Ottawa,  1905.  Sise  9|  x  6},  pp.  xxxviii.  and  392.  Mapt,  Plant,  ete. 

Canada — Historical  T.R.8.  Canada,  Ser.  II.  10  (1904):  Sect  2  :  223-238.  Suite. 

Radisson  in  the  North-West,  1661-63.  By  B.  S^te. 

Canada— Hew  Brunswick.  Bailey. 

T.R.8.  Canada.,  Ser.  II.  10  (1904) :  Sect.  4:  123-138. 

The  Volcanic  Bocks  of  New  Brunswick.  By  Dr.  L.  W.  Bailey.  Plate. 

Canada— Hew  Brunswick.  Oanong. 

T.R.8.  Canada.  Ser.  II.  10  (1904) :  Sect.  2 :  3-185. 

A  Monograph  of  the  Origins  of  Settlements  in  the  Province  of  New  Brunswick. 
By  Dr.  W.  F.  Ganong.  Mapt. 

Canada— Horth-East  Coasts.  Low. 

Sumvt.  Rep.  Ged,  8urv.  Dep.  Canada  (1904)  :  122-143. 

The  Government  Expedition  to  Hudson  Bay  and  Northward  by  the  8.S.  Neptune, 
1903-04.  Geology  and  Natural  History.  By  Commander  A.  P.  I^w. 

A  general  account  of  the  expedition  was  given  in  the  September  number  (pp. 
318-320). 

Canada— Onurie.  Sutnm.  Rep.  Ged.  Sure.  Dep.  Canada  (1904) :  225-228.  Hunter. 

Raised  Shorelines  along  the  Bine  Monntain  Escarpment  By  A.  F.  Hunter. 

United  SUtes— California.  Sierra  Clnb  B.  5  (1905) :  287-296.  Bad4 

The  Tuolnmne  GaRon.  By  W.  F.  Bndb.  With  Illudrntiont. 
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United  lUtM— CalifornU.  Sierra  Club  B.  S  (1905):  279-286.  OUbart. 

Systematic  Asymmetry  of  Cieet>Linee  in  the  High  Sierra  of  California.  By  Q.  K. 
Gilbert.  With  Illu$tration$. 

United  States— Hydrology.  - 

V.8.  Qeci.  Sure.,  Water-Supply  Paper,  Na  110  (1905):  pp.  212. 
Contributions  to  the  Hydrology  of  Eutern  United  States.  1904.  Map  and  U/im* 
(rations. 

United  Statee— Indian  Territory.  U.S.  Genii.  Surv.,  B.  No.  248  (1905):  pp.  70.  Gannett. 

A  Gazetteer  of  Indian  Territory.  By  H.  Gannett. 

United  States— Montana.  U.S.  GecH.  Surv.,  B.  No.  237  (1905):  pp.  208.  Pirsson. 
Petrography  and  Geology  of  the  Igneous  Rooks  of  the  Highwood  Mountains, 
Montana.  By  L.  V.  Pirseon.  Map*  and  Plate*. 

United  SUtes— Hew  Tork.  V£.  Oeol.  Surv.,  B.  No.  242  (1904) :  pp.  64.  Dale. 

Geology  of  the  Hudson  River  Valley  between  the  Hooaio  and  the  Kinderhook. 

By  T.  N.  Dale.  Map*  and  llluttration*. 

United  States— Oregon.  U.S.  Oeol.  Surv.,  B.  No.  262  (1905):  pp.  138.  Bnssell. 

Preliminary  Report  on  the  Geology  and  Water  Resources  of  ('entral  Oregon.  By 
Israel  C.  Russell.  Map*  and  llluttration*. 

United  States— Plaes-names.  U.S.  Oeol.  Surv.,  B.  No.  268  (1905):  pp.  361.  Oannstt. 

The  Origin  of  Certain  Place-names.  (2nd  Edition.)  By  H.  Gannett. 

United  States— Surveys.  U.S.  Oeol.  Sure.,  B.  No.  246  (1904) :  pp.  328.  Oannett. 

Results  of  Primary  Triangulation  and  Primary  Traverse,  Fiscal  Year  1903-04. 

By  S.  8.  Gannett.  Map. 

United  States— Snsqnehanna.  Hoyt  and  Anderson. 

U.S.  Oeol.  Surv.,  Water  Supply  Paper  No.  109  (1905) :  pp.  216. 
Hydrography  of  the  Susquehanna  River  Drainage  Basin.  By  J.  C.  Hoyt  and  R. 

H.  Anderson.  Map*,  Diagram*,  and  llluttration*. 

United  States,  Washington.  Smith  and  Calkins. 

U.S.  Oeol.  Surv.,  B.  No.  236  (1904):  pp.  104. 

A  Geological  Reconnaissance  across  the  Cascade  Range  near  the  Forty-ninth 
Parallel.  By  G.  0.  Smith  and  F.  C.  Calkins.  Map  and  llluttration*. 

CEHTBAL  AHD  SOUTH  AMXBIOA. 

Argentine  Bepuhlie.  Bio  and  Aehival. 

Geografia  de  la  Provincia  de  Cordoba.  Por  M.  E.  Rio  y  L.  Aebdval.  Two  vols. 
Bnenns  Aires:  CkHnpa&ia  Snd-Americana  de  Billetes  de  Banco,  1904-5.  Size 
11  X  7),  pp.  (vol.  1)  XXX.  and  570 ;  (vol.  2),  vi.  and  670.  Presented  by  the  Pub- 
lithert. 

Bolivia— Railways.  Benavides. 

Ferrocarriles  eu  Bolivia.  Estndio  (u  Proyecto)  para  su  construcoion.  Por  E. 
Benavides.  La  Paz,  1904.  Size  7)  X  4),  pp.  16.  Map.  Presented  by  the  OfMna 
Naeional  de  Inmigraeion,  ete..  La  Pan. 

Brasil — Amazon.  Oonealves. 

The  Amazon.  Historical,  Chorographical,  and  Statistical  Outline  np  to  the  year 
1903.  By  Lopes  Goncalves.  First  edition.  New  Tork  :  H.  J.  Hanf,  1904. 
[In  Portagu««e  and  English.]  Size  9^x6,  pp.  (Portuguese)  x.  and  118; 
(English)  viii.  and  112.  lUutlration*.  Pretented  by  the  Contul-Oeneral  for 
Bratil. 

Central  and  South  America.  R.  Amertean  G.S.  37  (1905):  461-468.  Smith. 

The  Economic  Importance  of  the  Plateaux  in  Tropic  America.  By  J.  Russell 
Smith. 

Noticed  in  the  Monthly  Record,  November,  p.  560. 

Dnteh  Ouiana.  Bijd.  Taal-,  Land  en  VoUcenk  Ned.-Indie  4  (1905) :  465-480.  Coll. 
Tr)egift  tot  de  “  gegevens  over  land  en  volk  van  Surinane.”  Door  C.  van  Coll. 
(Met  naschrift  en  Bijlagen.  Door  G.  P.  Rouffacr.) 

Paraguay.  Rev.  Muteo  L(t  Plata  It  Q905) :  137-203.  Torres. 

La  Geografia  Fisica  y  Esfe'rioa  del  Paraguay  y  Misiones  Gnaranies,  por  Don  F. 
de  Azara.  Examen  erftico  de  sn  edicion.  Por  L.  M.  Torres.  With  llluttration*. 
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South  AmoriM— Lake  TitieuM.  B.  American  0.8.  S7  (1905) :  449-460.  Bandolior. 

The  Beain  of  Lake  Titioaoa.  By  A.  F.  Bandelier.  With  Map. 

West  Indiei.  B.  Oeolog.  8.  America  16  (1905) :  243-288.  Hill. 

Pel€  and  the  Erolation  of  the  Windward  Archipelago.  By  B.  T.  Hill.  With 
Mape  and  lUneiratione. 

AUSTRALASIA  AHD  PACIFIO  ISLAHBS. 

Auftralasia.  OloTar. 

Round  the  World  Geographical  Handbooka.  II.  Aoatralaaia.  By  G.  L.  Glorer. 
London :  T.  G.  A  £.  G.  Jack,  [not  datedX  Size  7x5,  pp.  78.  Mape  and  Blue- 
tratione.  Price  Gd.  Preeented  by  the  PMithert. 

Aa  in  othera  of  the  aeriea,  the  treatment  of  the  aubjeot  ia  carried  out,  on  the  whole, 
on  auitable  linea,  bnt  the  limita  of  apcme  neceaaarily  preclnde  any  detailed  elaboration. 
Auatralia — Olaeiation.  Waller  and  Haitland. 

Bep.  Auetralaeian  Aeeoeiation  10  (1904);  613-619. 

Report  of  the  Glacial  Committee.  (Reporta  from  Heaara.  G.  A.  Waller  and  A.  Gibb 
Haitland.)  Map  and  Plate. 

New  Eebridea.  iZep.  Aitotrolaaian  A«Meia(»on  10  (1904):  213-216.  Hawaon. 

Preliminary  Note  on  the  Geology  of  the  New  Hebridee.  By  D.  Hawaon.  Plaice 
and  Section. 

New  Hebrides  Raaon. 

Report  on  the  Trade  of  the  New  Hebridee.  By  Gaptain  £.  Raaon.  London,  1905. 
(Cd.  2714).  Size  9J  x  6,  pp.  12.  Price  Id. 

New  Zealand — Olaeiation.  Rep.  A  uatraloManAMoefation  10(1904):  189-205.  Andrewa. 
Some  Intereating  Facta  concerning  the  Glaciation  of  Sonth>Weatern  New  Zealand. 
By  £.  G.  Andrewa.  Platee,  etc. 

South  Auatralia — Kangaroo  loland.  Hallaek. 

Kangaroo  laland,  *  Adelaide’a  Sanatorimn  ’  (comprising  a  aeriea  of  articlea  written 
fur  Uie  Renter  and  the  Obeerrer).  By  £.  H.  Hallaek.  Adelaide  :  W.  H. 
Thomaa  A  Co.,  1905.  Size  7x5,  pp.  216.  Map  and  lUuetratione. 

Taomania.  Bep.  Auetralaeian  Aeeoeiation  10  (1904) :  348-375.  Legge. 

A  Phyaiographioal  Account  of  “  The  Great  Lake,”  Taamania.  By  Colonel  W.  Y. 
Legga  Map  and  lUuetratione. 

Taamania — Geology.  Bep.  Auetralaeian  Aeeoeiation  10  (1904) :  622-630.  [Waller.] 
Report  of  Gommittee  for  Recording  Structural  Featnrea,  auch  aa  important  Folda 
and  Faulta  in  Anatralaaia,  with  a  view  to  atoning  the  Evolution  of  the  Auatralaaian 
Land  Surface.  Preaenta  a  report  by  G.  A.  Waller  on  the  Weat  Coaat  of  Taamania. 
Taamania— Physiography.  TwelTOtreea. 

Bep.  Auetralaeian  Aeeoeiation  10  (1904):  210-212. 

Note  on  some  Axial  Lines  of  Eruption  in  Tasmania.  By  W.  H.  Twelvetrees. 

POLAR  RROIONS. 


Antaretio— Soottish  Expedition.  Bruee  and  others. 

SeoUieh  G.  Mag.  21  (1905) :  401-440. 

Some  Results  of  the  Soottish  National  Antarctic  Expedition — (1)  Introduction, 
by  W.  S.  Bruce;  (2)  Bathymetrical  Survey  of  the  South  Atlantic  Ooean  and 
Weddell  Sea,  by  the  same ;  (3)  Deep-Sea  Deposits  of  the  South  Atlantic  Ooean 
and  Weddell  S^  by  J.  H.  H.  Pirie,  b.bc.  ;  (4)  Heteorology,  by  R.  G.  Hoesmann  ; 
(5)  Diego  Alvarez,  or  Gough  Island,  by  R.  N.  R.  Brown,  b.so.  With  Mape  and 
Illuetratione. 

To  be  noticed  in  the  Honthly  Record. 

Aretie.  Peary. 

Snowland  Folk,  the  Eskimos,  the  Bears,  the  Doga,  the  Musk  Oxen,  and  other 
dwellers  in  the  Frozen  North.  By  R.  E.  Peary  and  the  Snow  Baby.  London  : 
Wells  Gardner  A  Go.,  [not  dated'].  Size  10(  X  8|,  pp.  98.  lUuetratione.  Price  6e. 
Preeented  by  the  Publiehere. 

Picturesque  sketches  of  the  dwellers  in  the  far  north,  evidently  intended  for 
young  people. 
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Aretle.  Rev.  0.  29  (1905) :  181-188.  InohMn. 

La  tribo  la  plus  septentrionalo  da  monde.  Par  G.  Isachsen.  With  Map  and 
lUiutratione. 

Aratie.  B.0.8.  Paeifie  4  (S.  2)  (1905) :  pp.  16.  Land. 

To  the  Hajpietic  North  Pole.  The  Norwegian  OjOa  P]xpedition,  under  the 
Command  of  Roald  Amundsen.  By  Hon.  H.  Lund.  With  Map. 

Arctic.  American  J.  Sc.  19  (1905) :  333-340.  Spencer. 

On  the  Phyeiograpbic  Improbability  of  Land  at  the  North  Pole.  By  Dr.  J.  W. 
Spencer.  Map.  Alto  eeparate  copy,  presented  by  the  Author. 

Greenland.  G.  Tidshrift  9  (1887-88) :  73-75.  Eberlin. 

Sundet,  der  i  gamle  Dage  ekal  have  gaaet  tvsra  over  Nordgr0nland.  Af  P.  Eherlin. 

On  tmditione  of  a  channel  leading  across  Greenland  from  east  to  west. 

MATHSMATICAL  GEOGBAPHT. 

Tables.  Davis. 

Requisite  Tables  containing  Tables  of  Logarithms  of  Nnmbere  (1  to  10,800), 
Sines,  Tangents,  and  Secanto  to  five  places  of  deoimals,  and  a  Special  Table  of 
Logarithmic  and  Natural  Haversines.  By  P.  H.  L.  Davis.  London :  J.  D. 
Potter,  1905.  Size  10  X  7,  pp.  vi.  and  178.  Presented  by  the  PtMisher. 

The  chief  point  in  which  these  tables  dififer  from  those  in  common  use  consists  in 
the  adoption  of  five  places  of  decimals  instead  of  six,  the  compiler  laying  stress  on  the 
much  greater  facility  of  calculation  (especially  as  regards  interpolation)  so  afforded, 
while  the  degree  of  accuracy  is  quite  sufficient  for  all  practical  purposes.  There  are 
one  or  two  minor  modifications,  such  as  the  use  of  distinctive  type  for  natural  numbers 
and  logarithms. 

Tables.  U.8.  Oecl.  Surv.,  B.  No.  234  (1904) :  pp.  312.  Gannett. 

Geographic  Tables  and  Formulas.  (2nd  Edition.)  By  8.  8.  Gannett. 

Tables.  Hall. 

Tables  and  Constants  to  Four  Figures  for  use  in  technical,  physical,  and  nautical 
computation,  and  adapted  to  the  requirements  of  Junior  Mathematical  8tadents. 
Compiled  by  W.  Hall.  Cambridge :  University  Press,  1905.  8izo  9x6,  pp.  x. 
and  60.  Price  3s.  net.  Presented  by  the  Publishers. 

A  handy  little  volume,  intended  both  as  an  introduction  to  larger  collections  of 
tables,  and  for  use  in  calculations  where  foar>figare  accuracy  is  sufficient. 

PHT8I0AL  AHD  BIOLOaiOAL  GEOGBAPHT, 

Climatology.  B.  American  0.8.  87  (1905) :  385-396.  Ward. 

The  Climatic  Zones  and  their  8abdiviaion8.  By  R.  De  C.  Ward.  IFttA  Maps. 

Geology — Bibliography.  - 

International  Catalogue  of  8oientiflo  Literature,  Third  Annual  Issue.  H. 
Geology.  London,  1905.  8ize  8^  X  5j,  pp.  viiL  and  248.  Price  16s.  6d. 

Geology — Books.  U.8.  Oeol.  8urv.,  B.  No.  239  (1905) ;  pp.  216.  Leith. 

Rock  Cleavage.  By  C.  K.  liOith.  Plates,  etc. 

Geomorphology.  Amen'ean /.  He.  20  (1905):  119-124.  Cleland. 

The  Formation  of  Natural  Bridges.  By  H.  F.  Cleland.  With  Illustrations. 
Geomorphology.  8ierra  Club  B.  5  (1905) :  271-278.  Johnson. 

The  Grade  Profile  in  Alpine  Glacial  Erosion.  By  W.  D.  Johnson.  With 
Illustrations. 

Glaeiers.  Crammer. 

Ueber  Gletacherbewegung  und  Moi^nen.  Von  H.  Crammer.  (*  8eparat-Abdruck 
ana  dem  Nenen  Jahrbuch  f&r  Mineralogie,'  etc.  Jahrg.  1905.  Bd.  iL  pp.  33- 
42.)  Stuttgart :  E.  8chweixerbart,  1905.  8ize  9x6.  Plate.  PresetUed  by  the 
Author. 

lee  and  Glaeiers.  P.li.H.,  8er.  A,  76  (1905):  431-439.  Quincke. 

The  Formation  of  Ice  and  the  Grained  Structure  of  Glaciers.  By  Prof.  G. 
Quincke. 
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Xuutology.  ^au/toal  74  (1905):  592-597.  trj. 

Ocean  Warea.  By  W.  H.  Fry. 

Limnology.  AnfioM. 

Die  phygikalisohen  Eigenechaften  der  Seen.  Von  Dr.  Otto  Freiherr  von  und  zu 
Aufaew.  (Die  Wigaenachaft,  Heft  4.)  Braunachweig :  F.  Vieweg  und  Sohn,  1905. 

Size  9x0,  pp.  X.  and  120.  Diatjram*.  Priee  3a. 

Limnology.  Wojeikow. 

Kinige  Probleme  der  Seenknnde.  Von  A.  J.  MTojelkow.  (Sonderadbruok  ana 
“  Zeitaohrift  fflr  Gew'aaaerhunde,”  Band  5.)  Leipzig :  N.  D.  Size  10  x  7,  pp.  16. 
Meteorology  Monthly  Weather  Rev.  (1905):  Hl-liS.  Bartlett. 

The  influence  of  email  lakea  on  local  temperature  oonditiona.  By  J.  L.  Bartlett. 
With  Diagram. 

Meteorology.  Naturm.  Woehentehrift  4  (1905) :  401-408.  Biflekner. 

Heer  und  Regen.  Von  Prof.  Dr.  E.  Bruckner.  With  Diagrams. 

Meteorology — XTaporation.  Rep.  South  African  Assoeiation  (1904:}:  Sutton. 

Beanlta  of  aome  further  obaervationa  upon  the  Bate  of  Evaporation.  By  J.  R. 
Sutton. 

Oceanography.  Apetein. 

Plankton  in  Nord-  und  Oatace  anf  den  deutaohen  Terminfahrten.  1.  Teil. 
(Volumina,  1903.)  Von  Dr.  Apatein.  (Separatabdruok  aua:  Wiaaenachaftliche 
Mcereaunteranchnngen,  herauagegeben  von  der  Kommieaion  znr  Unteranchung 
der  dentachen  Meere  in  Kiel  und  der  Biologiaohen  Ahatalt  anf  Helgoland.  Abt. 
Kiel.  N.F.  Bd.  9.)  Kiel,  1905.  Size  13  x  10),  pp.  26  and  lx.  Diagrams.  Pre¬ 
sented  by  Deutschen  Wissenscha/tUclten  Kommission  Jntemat.  Meeresfortchung. 
Oceanography.  Ekman. 

Conseil  Perm.  Jnt.  Exploration  Mer,  Publ.  Cireonstanee,  No.  23  (1905) :  pp.  28. 

On  the  nae  of  inenlated  Water-bottlea  and  Reveraing  Thermometera.  By  V.  W. 
Ekmann.  With  Illustrations. 

Oceanography.  B.  Musie  OoHanog.  Monaco,  No.  39  (1905):  pp.  6.  Monaco, 

Sur  la  eampagne  de  la  Princesse  Alice.  Note  de  S.  A.  S.  le  Prince  Albert  de 
5Ionaco. 

Oceanography.  B.  Mus4e  Ocianograph.  Monaco,  No.  45  (1905):  pp.  186.  Jonbin. 

Coura  d’Ooeanographie  fond^  k  Paria  par  S.A.S.  le  Prince  of  Monaco.  I.e9on8 
faitea  par  M.  le  Prof.  L.  Jonbin.  With  illustrations. 

Oceanography— Atlantio.  Knndaen. 

Meddelelser  Komm.  Havunders^elser  8.  Ilydrografi  I.,  No.  6  (1905) :  pp.  14. 
Contribution  to  the  Hydrography  of  the  North  Atlantio  Ocean.  By  Martin 
Knudaen.  Plates. 

Oceanography— Colour  Determination.  Thoulet. 

B.  Mus/e  OcOdnograph.  Monaco,  No.  38  (1905) :  pp.  12. 

Etalonnage  d’nne  lunette  colorime'trique  marine  pour  S.  A.  8.  le  Prince  de  Monaco. 
Par  J.  Thoulet.  With  Diagrams. 

Oceanography — Currenta.  Petteraaon. 

Svensk.  Hydrog.  Biolog.  Kom.  Shrifter  2  (190.5) :  pp.  16. 

On  the  influence  of  ice-melting  upon  oceanic  circulation.  By  Dr.  O.  Petteraaon. 
With  Charts  and  Sections. 

Thia  paper  haa  appeared  in  the  Journal  (vol.  24,  p.  285). 

Oceanography— Currenta.  Petteraaon  and  Sandatrom. 

Svensk.  Bydrog.  Biolog.  Kom.  Skrifter  2  (1905) :  pp.  40. 

Ueber  die  Wabraoheinliohkeit  vm  periodiaohen  und  unperiodiaohen  Sohwank- 
ungan  in  dem  atlantiacben  Strome  und  ihren  Beziehnngen  zu  meteorologiaohen 
und  biologiaohen  Phaenomenen.  Von  O.  Petteraaon.  I.  und  II.  TFttk  Charts  and 
Diagrams. 

Beewreibung  zu  den  dynamiaohen  Schnitten  in  PI.  xiiL-xvi.  Von  J.  W.  Sand- 
atrom. 

Oceanography— Currenta.  Sandatrbm. 

Svensk.  Hydrog.  Biolog.  Kom.  Skrifter  2  (1905) :  pp.  5. 

On  Ice-melting  in  Sea-water  and  Currenta  raiaed  hy  it.  By  J.  W.  Sandatrom. 
lF»tA  Diagrams. 
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OoMBOgraphy — OaNt.  Cotueil  Expl.  Mer,  PM.  Cire.,  No.  21  (1905) :  pp.  24.  Fox. 
On  the  determination  of  the  Atmoepheric  Qasea  diiaolTcd  in  Sea-water.  0.  J.  J. 
Fox.  Witk  PlaU. 

Oceanography — Onlf  Stream.  Ann.  Hydrographi$ii{\90S)i  814-320.  - 

Der  Oolfetrom  vom  10.  Mai  bii  zum  10.  Juni  1904.  With  Dutgram*. 

Notioed  in  the  November  number,  p.  564. 

Oceanography— Indian  Ocean.  Gardiner. 

.Votare  78  (1905) :  341-342  ;  7S  (1905) :  48-44. 

Exploration  of  the  Indian  Ocean.  The  Percy  Sladen  Expedition  in  H.M.S.  SrcJarh. 
8m  note!  in  Monthly  Beeord  (ante,  pp.  .’iOl,  677). 

Oeeanography— Inftmmant.  PetterMon. 

Bventk.  Hydrog,  Biolog.  Kom.  Skri/ter  2  (1905) :  p.  1. 

Der  Bifilar-Strommeaeer.  Von  O.  PetterMon.  With  Pinto. 

Oeeanography— North  Sea.  BeibiKh. 

Faaniatiach-biolo^iiche  Unleranchungi-n  fiber  An^hipoden  der  NordMe.  I.  Teil. 
Yon  Dr.  J.  Reibiech.  (Separatabdmck  ane ;  WiMenaohaftliohe  Meereaunter- 
anchungen  .  .  .  Abt.  Kiel.  N.F.  Band  8.)  Kiel,  1905.  Size  12}  x  10},  pp.  147- 
188.  Plates. 

Pbyiieal  Geography.  O.ZL  11  (1905):  249-268.  Penck. 

Die  Phyaiographie  ala  Phyaiogeographie  in  ihren  Beziehnngcn  zu  anderen  Wiaaen- 
aohaften.  Von  Albrecht  Penck.  Alto  leparate  copy  pretented  by  the  Author. 

Pbyaieal  Geography.  O.Z.  11  (1905) :  65-85, 184-145, 218-227.  Freeh. 

Die  wichtigaten  Ergebniaae  der  Erdgeoohichte.  Von  F.  Freeh.  Maps  ami  lUuttr. 
Phytogeog^phy.  Hiteb.  f.P.A.  IF.  Rerltn  (1905),  (1):  180-231.  Engler. 

U'^^r  floriatiaohe  Verwandtachaft  zwiachen  dem  trnpiachen  Afrika  und  .\merika. 
Bowie  fiber  die  Annabme  einea  verannkenen  braailianiaoh-hthiopiachen  Continenta. 
Von  A.  Engler. 

Noted  in  Hie  Monthly  Record,  November,  p.  562. 

Phytogeography.  it^nenoe  81  (1905):  789-790.  Earahberger. 

Snggeetiona  toward  a  Pbytogeographic  Nomenelature.  By  Dr.  J.  W.  Harah- 
berger. 

Phytogeography.  Eoonomio  P.R.  Dublin  8.  1  (1904)  :  231-248.  Henry. 

Foreata :  Wild  and  Cultivated.  By  Angnatine  Henry.  Plates. 

An  excellent  preaentment  of  the  principlea  of  foreat  growth  and  the  factora  nf 
importance  in  re-afforeatation. 

Phytogeography.  Schulz. 

A.  Schulz:  Ueber  Briquet’a  xerothermioche  Periude.  (Sonderadbruck  ana  den 
Berichten  der  Deutochen  Botaniochen  Oeoellachaft,  Band  28, 1904.)  Berlin,  1904. 
Size  9}  X  6},  pp.  235-247.  Presented  by  the  Author. 

Rivera.  £.  Jmertoan  t7.H.  87  (1905) :  154-156.  Johnaon. 

The  Biological  Evidence  of  River  Capture.  By  D.  W.  Johnaon. 

Rivar  TemperaturM.  Meteorolog.  Z.  TSt  (1905) :  241-248.  Kemer. 

Znr  Kenntnia  der  Temperatur  der  Alpenb&ohc.  Von  Dr.  F.  von  Kemer. 

Saiamology.  Beitrdge  Otophytik  7  (1905) :  379-410.  Harboe. 

Die  Fortpflaniungageachwindigkeiten  der  Erdbebenwellen.  Von  Oberatleutnant 
E.  G.  Harboe. 

Speleology.  Xartel. 

Sp^dogie.  Par  E.  A.  Martel.  (Extrait  dn  Manuel  d’.\lpiniame.)  Toura,  [not 
dated].  Size  6  X  4},  pp.  16.  Illustrations. 

Tidea.  Darwin  and  Xagiini. 

Q.  H.  Darwin.  La  Marea  ed  i  Fenomeni  oonoomitanti  ncl  Siatema  Solare.  Tra- 
dnzione  italiana  di  O.  P.  Magrini  anlla  Scconda  edizione  ingleae.  G.  P.  Magrini. 
Su  alouni  atndi  geoflaici  apeoialmente  italiani.  Appendice  del  Traduttore.  Torino : 
Unione  Tipografloo-Editrioe,  1905.  Size  8}  x  5},  pp.  xxiv.  and  440.  Map  ami 
Ulustrations.  * 

Thia  tranalation  of  Sir  George  Darwin’a  well-known  work  hM  been  made  with  the 
anthor’a  concurrence,  and  embodiea  many  additiona  to  the  text  of  the  aeeond  Engliah 
edition. 


OEOGRAPHICAL  LITERATURE  OF  THE  MONTH. 


701 
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Commareikl  Geography.  Piqnet 

C.R.  CongreM  SoeiMt  frattfauet  de  O.  24  (1904) :  249-258. 

Etudes  sur  lee  ports  et  zones  fronches.  Far  M.  E.  Piquet. 

Historical.  Itereas. 

Lewis  Evans,  His  Map  of  the  Middle  British  Colonies  in  America.  A  compara¬ 
tive  account  of  ten  different  editions  published  between  1755  and  1807.  By 
Henry  N.  Stevens.  London  :  H.  Stevens,  Son,  &  Stiles,  1905.  Size  9  x  6|,  pp. 
vi.  and  42.  Presented  by  the  Author. 

See  Monthly  Becord  for  September,  p.  334. 

Historical.  G.Z.  11  (1905)  :  227-233.  Oberhommer. 

Die  Karten  Martin  Waldseemtillers.  Yon  Prof.  Dr.  E.  Oberhnmmer.  TTitA  Map. 
Review  of  the  facsimiles  published  by  Profs.  Wieser  and  Fischer. 

Historical— Early  Travels.  Purchas. 

Hakluytus  Pnethumus  or  Purchas  His  Pilgimes.  By  Samuel  Purchas.  Vols.  7 
and  8.  Glasgow:  J.  Maclehose,  1905.  Size  9x6,  pp.  (vol.  7)  xx.  and  572; 
(vol.  8)  xviii.  and  594.  Faeeimile.  Mapt  and  IHuetratioiie.  Price  12s.  6d.  net 
per  tol.  Preeented  by  the  Publithert. 

Historical — Glareanns.  P.  Engineers /.  1  (1904) :  303-305.  Close. 

Glareanus.  By  5Iajor  C.  F.  Close,  c.m.g.  With  Map. 

The  map  is  a  coloured  reproduction  of  the  north  polar  hemisphere  in  the  Glareanus 
MS.  described  in  the  June  number. 

Historical— Teutons.  Sehmidt. 

Qitellen  u.  Foreehungen  tut  alien  Oeeehiehte  u.  0.  He/t  10  (1905) :  pp.  103-231. 

Geeohichte  der  dcutsohen  St'amme  bis  zum  Ausgang  der  Volkerwanderuug.  Von 
Dr.  Ludwig  Schmidt.  I.  Abteilung,  2  und  3  Buch.  With  Maps. 

History  of  Cartography.  C.R.  Congres  8.  franfaises  G.  84  (1904) :  1.57-166.  Milet. 
Cart4igraphie  hydrographique  Dieppuise  aux  xvi*  et  xvii''  siboles.  Par  M.  Am- 
broise  Milet. 

Politieal— Treaties.  Moch 

Histoire  Sommaire  de  I’Arbitrage  permanent.  Fur  G.  Moch.  Monaco  :  Institiit 
International  de  la  Paix,  1905.  Size  8  x  4},  pp.  50.  Diagrams. 

A  summary  of  treaties  of  arbitration  so  far  concluded. 


BIOGRAPHY. 

Czirbnss.  Ikutseh.  Rundschau  O.  87  (190.5):  516-518.  - 

Professor  Dr.  Geza  Gzirbnsz.  ITitA  Portrait. 

Judd.  Oeolog.  Mag.  8  (1905) :  385-397.  - 

Eminent  Living  Geologists.  Professor  J.  W.  Judd,  o.b.,  etc.  IFith  Portrait. 

Selwyn.  T.R.S.  Canada,  Ser.  II.  10  (1904X  Section  4:  174-205.  Ami. 

Memorial  or  Sketch  of  the  Life  of  the  late  Dr.  A.  R.  C.  Selwvn  .  .  .  ,  Director  of 
the  Geological  Survey  of  Canada  from  1869  to  1894.  By  H.  M.  Ami.  Portrait. 

Wissmann.  Deutsch.  Rundschau  O.  87  (1905):  518-520.  - 

Dr.  Hermann  v.  Wissmann.  IFifh  Portrait. 


GBHHRAL. 

Learned  Society.  - 

The  Journal  of  the  Bombay  Branch  of  the  Royal  Asiatic  Society.  Extra  Number. 
The  O'ntenary  Memorial  volume.  Bombay;  liondon:  Paul  A  Go.,  1905.  Size 
9x6,  pp.  vi.  and  456.  Illustrations.  Presented. 

An  outline  of  the  hundred  years'  work  of  the  society. 
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Mattel  Tettimonial.  - 

Za  Friedrich  Batzeli  Ged&chtnit.  Oeplant  alt  Featachrift  zum  60.  Geburtatagc 
nan  ala  Grabepende  darKebracht  von  Faohgenoaaen  and  Scliiilern,  Freunden  and 
Verehrern.  Leipzig :  Dr.  Steel  &  Co.,  1904.  Site  11x8,  pp.  viii.  and  472.  Ptir- 
trail.  Map*,  and  IBitUration*. 

Containa  a  nnmbcr  of  eaaaya  on  geographical  aahjecta.  many  of  them  by  Katzel’a 
pnpila 


NEW  MAPS. 

By  E.  A.  REEVES,  Map  Curatir,  R.O.S. 

lUBOPl. 

England  and  Walea.  Ordnance  SarTey. 

OBDNANcn  SuBTET  OF  Ehqlahd  AND  WALKS : — Sheets  published  by  the  Director- 
General  of  the  Ordnance  Surrey,  Southampton,  from  October  1  to  31,  1905. 

4  miles  to  1  inch ; —  ’ 

Printed  in  colonra,  folded  in  cover  or  flat  in  sheets,  19  and  23  (combined).  Price, 
on  paper,  1«.  6d.  ,*  mounted  on  linen,  2a. 

2  miles  to  1  inch 

Printed  in  colours,  folded  in  cover  or  flat  in  aheets,  22,  31  and  32  (combined),  41 
and  part  of  33.  Price,  on  paper,  la.;  mounted  on  linen,  la.  6d.  each.  27  and  34 
(combined).  Price,  on  paper,  la.  6d. ;  mounted  on  linen,  2a. 

1  inch — (third  edition) : — 

In  outline,  28,  234,  274,  289,  321.  la.  each  (engraved). 

With  hills  in  brown  or  black,  219,  221,  237,  240,  252,  266,  287.  la.  each  (engraved). 
Printed  in  colonra,  folded  in  cover  or  flat  in  sheets,  219,  221,  237,  240,  252,  266, 
287.  Price,  on  paper,  la. ;  mounted  on  linen,  la.  6d.  each. 

Aldershot  District  Manoeuvre  Map,  in  two  sheets,  north,  south.  Price,  on  paper, 
la.  Gd. ;  mounted  on  linen,  2a. 

6-ineh — County  Maps  (flrst  revision) ; — 

Brseknoekshire,  42  s.w.,  51  n.w.  Herefordshire,  14  n.k.,  21  s.e.,  48  n.e.,  53  n.k. 
Lincolnshire,  115  S.E.,  131  s.K.  Somerset.  55  n.e.  Suffolk,  29  n.k.  Warwickshire, 

4  8.E.,  21  8.W. 

SS-ineh— Gonnty  Maps  (flrst  revision) 

Brecknockshire,  XIII.  8, 12;  XXV.  8,  12,  16.  Cardiganshire,  VI.  9, 13;  XXIII. 
14, 15;  XXIV.  18;  XXV.  16;  XXVI.  13. 14, 15;  XXVII.  13;  XXXI.  2,  8,  4, 

7,  8, 10, 11,  12,  14,  15;  XXXII.  I,  13;  XXXIII.  4,  8,  12, 16;  XXXIV.  1,  3,  4,  5, 

6,  7,  8,  9,  10, 11, 12, 14,  15.  16;  XXXV.  1 ;  XXXVI.  13,  14 ;  XXXIX.  2,  8,  4,  7, 
8;  XL.  1,  5, 11, 14, 15;  XLI.  4,  8;  XLII.  1,  2,  3;  XLIII.  1, 2.  Carmarthenshire, 
I.  12, 14, 15, 16;  II.  13, 15;  III.  13,  14;  VI.  15;  VII.  4,  8,  12;  VIIL  1,  2,  3,  5,  6, 

7,  8,  9, 10. 11, 12 ;  IX.  1,  4,  .5,  6,  9,  10 ;  X.  1,  2,  8, 12;  XXVII.  8, 12, 16.  Devon- 
shlrs,  LXXXIV.  7;  LXXXIX.  7.  8, 11, 15,  16;  XO.  1,5,9 ;  XCIX.  3,  4,  8, 10, 11, 
12, 14, 15,  16;  Cl.  12;  CII.  13,  14 ;  CVIL  2,  3,  4,  6,  7, 10, 11 ;  (  VUI.  1,  2,  3,  4,  ,5, 
6, 7,  8,  9,  10,  11,  12,  14.  16 ;  CIX.  1,  4,  5,  9,  11, 12,  13 ;  tX.  1,  3,  5,  7, 11 ;  CXIV. 
2. 6 :  3a.  each ;  XXVI.  16 ;  XXVll.  13, 14 :  la.  6d.  each.  Lincolnshire,  LXXVII. 
3,  4.  7,  8, 11.  12, 15, 16;  LXXVIII.  8,  9. 10, 11,  13;  LXXXVII.  15;  LXXXVIll. 
1.  7,  9,  12;  LXXXIX.  S,  5.  6,  8,  9,  10,  11, 12,  13,  14,  15,  16;  XC.  1,  2, 10, 11, 12, 
13,  14,  15, 16 ;  XCI.  I,  2,  8,  4,  .5,  6,  7,  8,  9,  10, 11.  12, 13, 14, 15, 16 ;  XCII.  1.  2,  3, 
5,  6,  7,  9, 10, 11, 18;  CL  7 ;  CIX  9,  13.  Horfolk,  XIII.  7,  12,  16 ;  XIV.  5,  7,  9, 
10,11.  12,  13;  XXIII.  3,4,5,11,12, 15;  XXXllI.  1,2,7,8,12,15,  16;  XXXIV. 
5,  6,  7,  8,  9, 10, 11, 12,  13, 14,  15;  XXXV.  .5,  6,  7,  9, 10, 11, 13, 14,  15;  XLIII.  12, 
16;  XLIV.  2;  XLV.  1,  ‘4  3,  4;  XLVI.  !.  2,  8,  4;  XLVII.  6;  LVI.  10,  14;  LIX. 
6;  LXXVII.  11,  15;  LXXX.  10.  Suffolk,  IV.  5;  X.  4,  12;  XI.  7.  Warwlek- 
shirs,  XLI.  15;  XLVI.  16;  XLVII.  3, 5,  6,  7,  9;  L.  4,  8,  12,  16;  LI.  13;  LII.  4, 
7,  8,  9,  18, 1.5, 16;  LIII.,4,8,12,16;  LIV.5.9;  LVI.  4,  11, 12;  LVII.4,8;  LVIII. 

8 ;  LIX.  2,  3,  5.  Torkshiis  (First  Revision  of  1891  Survey),  CCXCV.  2.  8a.  each. 
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Engluid  and  WalM.  Oaologleal  Sarvey. 

1-ineh — New  Series  (oolonr  printed) : — 

283,  Andover ;  284,  Basingstoke.  Drift  edition.  Is.  6d.  each. 

(£.  Stanford,  London  Agent.) 

Europe — Central.  X.  Prsutsisehs  Landssanfnahme. 

Topographisohe  Specialkarte  von  Mittel-Europe.  Heransgegeben  von  der  Karto- 
graphiscnen  Abtheilnngen  der  K.  Prenssische  Landesanfn^me.  Seale  1 : 200,000 
or  31  stat.  miles  to  an  inch.  Sheets :  353,  St.  Omer ;  628,  Zurich ;  657,  Bern. 
Berlin:  K.  Prenssische  liandesanfnahme,  1905.  Price  1.00  mark  each  theet. 

Osrmany.  Engelbreeht. 

Bodenanban  und  Viehstand  in  Schleswig-Holstein  nach  den  Ergebnissen  der 
amtiicben  statistik.  Im  Auftrage  des  Yorstandes  der  Landwirtschaftskammer  ffir 
die  Provinz  Schleswig-Holstein  dargestellt  von  Th.  H.  Engelbreeht.  Atlas. 
Kiel :  Yerlag  der  Landwirtschaftskammer,  1905. 

Osrmany.  K.  Preussisehe  Landesanfnahme. 

Karte  des  Deutschen  Reichea  Heransgegeben  von  der  Eartographischen  Abtheil- 
iingen  der  K.  Preussisohe  Landesanfnahme.  Scale  1 : 100,000  or  1'6  stat  mile 
to  an  inch.  Sheet  (brown  hills  and  contours)  314,  Mageburg.  Berlin:  K. 
Preussisehe  Landesanfnahme,  1905.  Price  1.50  mark  each  ^eet. 

Portugal  Ssrvifo  do  Estado  Kaior,  Lisbon, 

t  'arta  dos  Arredores  de  Lisboa.  Scale  1 : 20,000  or  3  2  inches  to  a  stat.  mile. 
Sheet  66.  Lisbon  :  Servi^o  do  Estado  Maior,  1^4. 

Spain.  Institute  Ooografieo  y  Estadistieo,  Madrid. 

Mapa  TopograOca  de  Espaha.  Scale  1 : 50,000  or  1’3  inch  to  a  stat.  mile.  Sheets : 
925,  Porenna ;  926,  Mengibar ;  946,  Martos.  Madrid :  Institnto  Gcogrifioo  y 
Estadistieo.  1^3. 

Switsorland.  Commission  Osologique  Snisso. 

Oarte  Geologiqne  de  la  Suisse.  Scale  1 : 100,000  or  1*6  stat  mile  to  an  inch. 
Sheet  vii.,  2nd  edition,  1904.  Carte  Specials.  Scale  1 : 25,000  or  2'5  inches  to  a 
stat.  mile.  Sheets:  31,  Unteren  Aanre-  Beuss-  und  Limmat-Thales,  1904  :  32, 
Knvelier  et  dn  Weissenstein,  1904  ;  33,  Environs  de  Dele'mont  (Delsberg) ;  34,  Die 
Dmmlinlandsohafl  der  Umgebung  von  Andelfingen  (Kt.  Zdrich);  35,  Des  Rbein- 
lanfes  unterhalb  Schaflfhansen,  1904  ;  36,  Kaiserstnhl,  1904.  Bern:  Commission 
Geologiqne  Suisse. 

Indian  Oovemmont  Surreys.  Surveyor-Gsneral  of  India. 

Indian  Atlas,  4  miles  to  an  inch.  Sheets:  10  N.i.,  parts  of  State  Khairpnr  and 
districts  Thar  and  Parkar  (Sind),  additions  to  1902.  12  S.K.,  parts  of  Kathiawar 
Agency  and  Native  State  of  Baroda  (Bombay  Presidency),  additions  to  1904. 

22  8.1.,  parts  of  districts  Ahmedabad,  Broach,  Kaira,  and  Panch  Mahals ;  of  States 
Baroda  stnd  Cambay,  and  of  Kathiawar,  Miibi  Kantba  and  Kewa  Kantha  Agencies 
(Bombay  Presidency),  additions  to  19()4.  23  N.i.,  parts  of  districts  Ahmedabad, 
Broach  and  Surat,  and  State  Baroda,  and  Kathiawar  and  Kewa  Kantha  Agencies 
(Bombiiy  Presidency),  additions  to  1903.  23  S.K.,  parts  of  districts  Surat  and 
Broach ;  of  Native  States  Baroda,  Kewa  Kantha,  and  Surat  Agencies  (Bombay 
PresidencyX  additions  to  1902.  26  s.n.,  parts  of  districts  Batnagiri  (Bombay 
Presidency),  additions  to  1901.  40  n.w.,  parts  of  districts  Batnagiri,  Satara,  and 
Sholapur  (Bombay  Presidency  X  1896.  69  n.e.,  parts  of  districts  Hamirpnr,  Fatch- 
pur,  Unao,  Jalaun,  Banda,  Etawah,  Cawnpore,  and  Kae  Bareli  (U.P.X  s^nd  of 
Bnndelkband  (C.I.  Agency),  additions  to  1902.  70  N.w.,  parts  of  districts  Jbansi 
and  Hamirpnr  (U.P.  of  Agra  and  OudhX  Sangor  and  Dumoh  (Central  ProvincesX 
and  of  Native  States  Gwalior,  Orchha,  Bijawar,  Panna,  Khaniadbana,  Cbar- 
khari,  and  Chatarpnr  (C.I.  AgencyX  additiems  to  1902.  70  n.i.,  parts  of  districts 

Banda  (U.P.  of  Agra  and  Oudh),  and  Daraoh  (Central  Provinces),  and  of  States 
Bijawar.  Panna,  (^atarpur,  Ajainrh,  Jaso,  Charkhari,  Kothi,  Sobawal,  Nagode, 
Paths  Kachhar,  and  Cnobe  (C.L  Agency),  additions  to  1901.  71  s.w.,  parts  of 
districts  Narsinghpur,  Hoshangabs^  Betnl,  Chindwara,  and  Seoni  (Central 
l*rovinces),  and  of  Native  State  of  Bhopal  (C.I.  Agency), additions  to  1903.  78  n.w., 
parts  of  districts  North  Aroot,  Cuddapah  (Madras  PresidencyX  and  of  Kolar 
(Mysore),  additions  to  1903.  114  s.w.,  parts  of  district  Singbbhum,  and  of  States 
Bonui,  Saraikela,  Keonjhar,  and  Mayurbhanja  (Bengal),  additions  to  1903.  1 14  S.B., 
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parts  of  districts  Midnapore,  Balasoie,  Singhbhnm,  and  State  Majnrbhanja 
(BengalX  additions  to  1903.  125  8.W.,  parts  of  districts  Mymensingb  (Bengal) 
and  Sjlhet  (Assam),  additions  to  1903.  127  N.s.,  parts  of  districts  Noatc^li, 
Chittagong  (Bengal),  Lnsbai  Hills  (Assam),  and  Nortnem  Arakan  (Lower  Burma), 
additions  to  1004.  128  k.e.,  parts  of  districts  Chittagong  and  Chittagong  Hill 
Tracts  (Bengali  and  Akyab  (Burma),  additions  to  1902.  129  8.S.,  parts  of  districts 
Lakhimpnr  and  Sibsagar,  and  of  Naga  Tribes  (Assam),  additions  to  1904.  131  s.w., 
parts  of  districts  Caohar,  Lnshai,  and  State  Manipur  (AssamX  additions  to  1904. 
144  8.W.,  parts  of  Naga  Hills  and  Lakhimpnr  District  (Assam),  additions  to  1904. 
— India  and  adjacent  countries,  1 : 1,000,000.  Sheets :  91,  parts  of  Assam,  Tibet, 
and  China  (Ynnnan  and  Se-chnan  Prorinoes),  1904.  93,  parts  of  Burma,  China, 
and  Siam,  1904.  101,  part  of  China  (Tunnan,  ^-chnan,  ana  Kweichon  Provinces), 
1904.  102,  parts  of  Burma,  Siam,  Tongking,  and  China  (Yunnan  Province),  1904. 
— India,  192  miles  to  an  inch,  additions  to  1904. — The  Central  India  Agency, 
16  miles  to  an  inch,  additions  to  1904. — Assam,  4  miles  to  an  inch.  District 
Cachar  (Second  Edition),  1905;  district  Lakhimpnr  (Second  Edition),  1905. — 
Bengal,  4  miles  to  an  inch.  District  Howrah,  additions  to  1904 ;  district  Saran 
(Fourth  Edition),  1905. — Bengal  Lower  Provinces,  4  miles  to  an  inch.  District 
Birbhnm,  additions  to  1904;  district  24 — Parganas,  additions  to  1904. — Central 
Provinces,  8  miles  to  an  inch.  District  Buldana,  1904. — Punjab,  4  miles  to  an 
inch.  District  Delhi,  1905. — Bajpntana,  8  miles  to  an  inch.  District  Ajmer, 
corrected  to  1904 ;  district  Merwara,  corrected  to  1902. — United  Provinces,  4  miles 
to  an  inch.  District  Gonda,  additions  to  1905;  district  Lucknow,  additions  to 
1904;  district  Rae-Bareli,  additions  to  1904;  district  Sitapur,  additions  to  1905. — 
Map  of  portion  of  Western  Tibet  explored  by  Captain  C.  G.  Bawling  and  Lieut. 
A.  J.  G.  Hargreaves  of  the  Somerset  Light  Infantry.  Season  1903. 12  miles  to  an 
inch,  1904. — Assam  Survey,  1  mile  to  an  inch.  Sheets :  80,  part  of  district  Cachar, 
Seasons  1894-96, 1904 ;  128,  part  of  district  Lakbimpur,  S^isuns  1899-1900, 1905. 
— United  and  Bengal  Provinces  Survey,  1  mile  to  an  inch.  Sheet  220  (United 
Provinces),  84  (Bengal),  districts  Ballia  (United  Provinces)  and  Saran  (^ngal). 
Seasons  1881-83  and  1895-99,  1904. — Bengal  Survey,  1  mile  to  an  inch.  Sheets : 
193,  districts  Cuttack  and  Balasore,  Seasons  1890-95, 1905  ;  218  (Second  EditionX 
parts  of  Mayurbhanja  and  Nilgiri  States  and  district  Balasore,  Seasons  1850-51, 
1858-61,  1892-94, 1904  ;  283,  districts  Burdwan,  Nadia,  and  Murshidabad,  Seasons 
1853-57, 1904  ;  421  and  424,  district  Chittagong,  Seasons  1888-93,  1904  ;  427,  parts 
of  districts  Chittagong  (Bengal)  and  Akyab  f  BurmaX  Seasons  1883-87,  1891-93, 
1904. — Burma  Survey,  1  mile  to  an  inch.  Sheets :  3  (Second  Edition),  parts  of 
districts  Akyab  (Burma)  and  Chittagong  (BengalX  Seasons  1883-87,  1891-93, 
1904  ;  296  (Second  Edition),  parts  of  district  Yamethin  and  Southern  Shan  States, 
Seasons  1894-96, 1900-01, 1904. — Central  India  and  Bajpntana  Survey,  1  mile  to 
an  inch.  Sheets:  237,  parts  of  States  Gwalior  and  Indore  (C.I.  AgencyX  and 
Udaipur  (Bajpntana  Agency),  Season  1874-75, 1903  ;  238,  parts  of  States  Indore, 
Jaora,  and  Gwalior  (C.I.  Agency),  and  Udaipur  (Bajpntana  Agency),  Season  1874- 
75, 1903;  374,  parts  of  States  Gwalior,  Bhopal,  and  Korwai  (C.I.  AgencyX  and 
Tonk  (Bajputona  AgencyX  Season  1872-73,  1904  ;  386,  parts  of  Statea  Gwalior 
and  Orehha  (C.I.  AgencyX  and  district  Jhansi  (U.P.  Agra  and  Ondh),  Seasons 
1856-57,  1859-60,  1888-90, 1904. — Madras  Survey,  1  mile  to  an  inch.  Sheet  72, 
mrts  of  districts  Tumkur  and  Chitaldrugi  (Mysore),  Season  1878-79,  1903. — 
I^njab  Survey,  1  mile  to  an  inch.  Sheets ;  173, 175,  part  of  district  Montgomery 
(Bari  Doab),  Season  1901-03,  1905;  193,  part  of  distnct  Lahore  (Bechna  DoabX 
Seasons  1880-81, 1905;  210,  part  of  district  Lahore  (Bari  Doab),  Season  1901-03, 
1906  ;  211,  parts  of  di^iots  Montgomery,  Lahore,  and  Ferosepore  (Bari  Doab), 
Seasons  1901-04, 1904  ;  223  (Second  Edition),  parts  of  districts  Inhere,  Ferosepore, 
and  Amritsar  (B^  Doab),  &ason  1902-03, 1905  ;  2522parts  of  diotricts  Jnllundur 
and  Ludhiana,  Season  1885-86,  1904  ;  330,  district  Kangra  (Kulu  Subdivision) 
and  Simla  Hill  States,  Seasons  1894-95, 1899-1901,  1904. — Sind  Survey,  1  mile  to 
an  inch.  Sheets:  115  and  116, Khairpur  State,  Season  1901-02,  1905. — United 
Provinces  Snrv^,  1  mile  to  an  inch.  Sheets:  81  (Second  EditionX  parts  of 
districts  Naini  Tal,  Bareilly,  and  Pilibhit,  Seasons  1881-83, 1886-90, 1898-1900, 
1904;  114  (Second  Fldition),  parts  of  district  Kheri,  Seasons  1892-94,  1897-99, 
1904;  120,  districts  Hardoi,  Lucknow,  and  Unao,  Seasons  1860-63,  1904;  148, 
district  Bara  Itonki  Bahraicb  and  Gonda,  Seasons  1863-69, 1904.  North-Western 
Trans-Frtmtier  Survey,  4  miles  to  an  inch.  Sheets ;  21  s.w.  (Third  Edition),  part 
of  Afghanistan,  Seasons  1884-85, 1886-96, 1905  ;  23  H.w.  (Fourth  EditionX  part  of 
Baluchistan,  Seasons  1883-90,  1891-92,  1904  ;  427,  pert  of  Afghanistan,  Season 
1878-83, 18M-98, 1904.  Presented  by  H.M.  Seereiary  of  State  for  India,  through 
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Manehnria.  MiliUry  Topognphieal  D«pt.,  St.  Patenbnrg. 

Map  of  a  portion  of  Manchuria,  between  Tieh>Ling  and  Harbin,  and  Northern 
Manchuria.  Scale  1 :  420,000  or  6  3  stat.  miles  to  an  inch.  14  sheeta  St,  Peters* 
burg :  Military  Topographical  Department,  1905.  [In  Russian.] 

Philippines.  Vational  Oeographie  Society. 

Map  of  the  Philippines,  prepared  by  reduction  from  the  map  of  the  Bureau  of 
Insular  Affairs,  War  Department  Belief  compiled  from  maps  of  the  Corps  of 
Engineers,  U.S.  Armr,  and  from  Spanish  surveys.  Scale  1 :  2,350,000  or  37T 
stat.  miles  to  an  inch.  Supplement  to  the  National  Oeographie  Magazine  for 
August,  1905.  Washington:  National  Geographical  Society,  1905. 

Singapore.  Stanford. 

Map  of  Singapore,  showing  the  principal  residences  and  places  of  interest.  Scale 
1 : 12,672  or  5  inches  to  a  stat.  mile.  London :  Edward  Stanford,  1905.  Price  8s. 

A  good  clearly  drawn  plan  showing  proposed  new  docks,  and  alterations  and  im* 
provements. 


AVXIOA 

Africa.  Topographical  Section,  Ocneral  Staff. 

Map  of  Africa.  Compiled  in  the  Topographical  Section,  General  Staff.  Scale 
1 :  1,000,000  or  15'8  stat.  miles  to  an  inch.  Sheets :  107  and  108,  Moesamedes ; 
109,  Lialui ;  120,  Kalahari ;  124,  Molopo  river.  London :  Topographical  Sec¬ 
tion,  General  Staff,  War  Office,  1905.  Price  2$,  each  zkeet.  PreeetUed  by  the  Direelor 
of  Military  Operationt. 

Africa.  Topographical  Section,  Osnsral  Staff. 

*  Map  of  Africa.  Compiled  in  the  Topographical  Section,  General  Staff,  War 
Office.  Scale  1 :  250,000  or  3'9  stat.  miles  to  an  inch.  Sheets :  (Northern  Nigeria) 
63-E.;  63-1.  London:  Topographical  Section,  General  Staff,  War  Office,  1905. 
Price  Is.  6<f.  each  zheet.  Pretented  by  the  Director  of  Military  Operationt. 

SSTPt-  Borean  dss  Etudes. 

Carte  des  chemins  de  fer  de  I’Etat  et  des  oompagnies  a^ooles.  Scale  1 :  400,000 
or  6'3  stat.  miles  to  an  inch.  [Cairo.]  Bureau  des  Etudes,  1905. 

This  map  extends  from  the  Nile  delta  to  Assuan,  and  shows  the  various  railways 
and  railway  systems  in  different  colours  and  symbols.  It  is  boldly  drawn,  and  is 
perhaps  more  of  a  diagram  than  a  map.  Insets  are  given  on  enlarged  scales,  showing 
the  railways  in  the  immediate  neighbourhood  of  Cairo  and  Alexandria.  •  ^ 

Oallaland.  Schmidt. 

Die  Gallalander  nach  den  neuesten  Forschnngsreisen  geseichnet  von  Carl  Schmidt. 
Scale  1 :  1,500,000  or  23  7  stai  miles  to  an  inch.  Petermannt  Oeographitche  Mittoil- 
uegen,  iJabrgang  1905,  Tafel  17.  Gotha:  Justus  Perthes.  1905.  Pretented  by  the 
J'Mither. 

A  good  general  map  of  the  region  from  2°  and  6°  40'  N.  lai,  and  from  33°. 45'  to 
41°  45'  E.  long.  It  shows  the  present  state  of  our  geographical  knowledge,  and  the 
routes  of  all  important  expeditions. 

Tunis.  Service  Seographique  de  l  Armee,  Paris. 

■  Carte  de  la  Tunisie.  Scale  1 :  50,000  or  1‘3  inch  to  a  stat.  mile.  Sheet  x.,  Nefza.  - 
Paris :  Service  Geographique  de  I’Armde,  [1905].  Price  1.50 /r.  each  ekeet.  • 


AMERICA. 

America— Central.  Appleton. 

Mapa  de  America  Central.  Scale  1 :  1,705,000  or  26'7  stat.  miles  to  an  inch.  New 
York :  D.  Appleton  &  Co.  (A.  B.  Ohman),  1905. 

Bolivia.  Mesa  and  Villanon. 

Mapa  general  de  Bolivia  iwr  Luis  Garcia  Mesa,  Ex-ingeniero  del  Estado,  oontiene 
loo  conocimientos  y  modincaciones  geog^rificas  del  dia  j  cstd  oonforme  con  loo  docu-  , 
mentos  oflciales  del  Ministerio  de  Relaciones  Extonores  Mtudiadoo  con  la  oom- 
petente  oolaborscion  del  eminente  exoanciller  de  dicho  ministerio,  Exmo..  Sr.  Dr. 

No.  "VI. — Deckhbeb,  1906.]  3  a 
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Dn.  Eliodoro  Villazon.  1*  Yice-Praaident,  de  la  Bepnblica.  Boale  1 :  3,200,000  or 
50'5  stat  miles  to  an  inch.  La  Faz,  1905. 

A  roughly  drawn  and  poorly  printed  general  map  of  Bolivia  on  a  small  scale.  In  the 
absence  of  anything  approaching  a  proper  survey  in  most  parts,  it  is  not  surprising, 
perhaps,  that  no  two  maps  of  the  country  agree.  At  the  bottom  of  the  map  is  a  vertical 
section  running  north-east  and  south-west  from  Coohabsunba  through  Lake  Poopd.  A 
special  feature  of  the  map  is  that  it  shows  the  distribution  of  natural  products  in  red. 
It  is  accompanied  by  an  index. 

Brasil — Oojras.  Santos  Asev^o. 

Carta  do  Estado  de  Qoyaz.  Orgsnizada  em  1902  pelo  Agrimensor  Francisco  Fer¬ 
reira  dos  Santos  AzevAlo.  Scale  1  :  2,000,000  or  31*5  stai  miles  to  an  inch. 
[Goyaz,  1902.]  PraenUd  by  Sr.  Francuco  Ferreira  do*  Santo*  Atevido. 

Canada.  Surveyor- Ctoieral  of  Canada. 

Sectional  Hap  of  Canada.  Scale  1 :  190,080  or  3  stat.  miles  to  an  inch.  The 
Elbow  Sheet  (168),  west  of  Third  meridian,  revised  to  September  18, 1905;  Sullivan 
Lake  Sheet  (216),  west  of  Fourth  meridian,  revised  to  September  30,  1905 ;  Saska¬ 
toon  Sheet  (218),  west  of  Third  meridian,  revised  to  September  18,  1905.  Ottawa: 
Surveyor-General’s  0£Sce,  1905.  Pretented  by  the  Department  of  the  Interior, 
Canada. 

Canada — Alberta.  Department  of  the  Interior,  Canada. 

Map  showing  the  electoral  divisions  in  southern  Alberta.  Sciale  1 :  775,000  or  12-2 
stat.  miles  to  an  inch.  Ottawa :  Department  of  the  Interior,  1905.  Presented  by 
Jame*  TFktte,  E*q.,  Geographer,  Canadian  Department  of  the  Interior. 

Canada — Saskatchewan.  Department  of  the  Interior,  Canada, 

Map  showing  the  electoral  divisions  in  southern  Saskatchewan.  Scale  1 : 775,000 
or  12*2  stat.  miles  to  an  inch.  Ottawa :  Department  of  the  Interior,  1905.  Pre¬ 
sented  by  Jame*  White,  Etq.,  Geographer,  Canadian  Department  of  the  Interior. 

Peru.  Amadei. 

Mapa  geogr&fioo  e  histdrico  del  Ferd,  redaoto  por  el  Ing.  P.  Amadei.  Scale 
1 :  §,000,OW  or  17'3  stat.  miles  to  an  inch.  Iiima:  "  Joya  Literaria,”  [1905]. 

A  general  wall-map  showing  the  location  of  the  various  Indian  tribes,  and  the  in¬ 
ternational  boundaries  according  to  Peruvian  claim.  Around  the  border  are  portraits 
of  eminent  men  of  Peru  from  the  earliest  times,  with  views  of  the  chief  towns.  The 
map  is  highly  ooloured  and  varnished. 

Trinidad.  Pnblio  Works  Dept.,  Trinidad. 

Sketch  of  Roads  in  Trinidad.  Scale  1  ;  221,760  or  3-5  stat.  miles  to  an  inch. 
Trinidad:  Grown  Lands  OfSoe,  1904.  Presented  by  the  Crown  Land*  Offiee, 
Trinidad. 

Main  roads,  local  roads,  local-board  roads,  railways,  and  unfinished  portions  of 
road-scheme  ro^s  are  all  distinguished  by  different  colours. 


OmBAL. 

British  Colonies.  Stanford. 

The  Oxford  Atlas  of  the  British  Colonies.  Part  i.,  British  Africa.  Oxford: 
William  Stanford,  [1905].  Price  2s.  6d.  nett.  Pretented  by  the  Pnblither. 

This  is  the  first  of  a  series  of  cheap  popular  atlases  of  the  British  Colonies  in  course 
of  preparation  by  Mr.  William  Stanford,  of  Oxford.  It  consists  altogether  of  seventeen 
maps,  as  follows:  1,  The  World  as  seen  from  Gape  Town  (the  somewhat  remarkable 
title  riven  to  a  hemispherical  map  with  Gape  Town  in  the  centre  of  projection).  2,  The 
World  on  an  Equal  Area  Projection  (Mollweides’X  showing  British  possessions. 
3,  Rainfall,  Atmospheric  Pressure,  Vegetation  and  Nationalities  of  Africa.  4,  Tem¬ 
perature  Maps.  5  and  6,  Physical  and  Political  M^  of  Africa.  7  to  10,  General 
^ps  of  Gape  Colony,  Natal,  Zululand,  Transvaal,  Orange  River  Colony,  Rhodesia. 
11  to  IS,  British  possessions  in  West,  East,  and  Gentral  Africa.  After  these  follow  four 
outline  naps  of  Africa  and  South  Africa  without  names,  which  have  been  previously 
published  In  the  'Autograph  Hand  Map  Series.’  Many  of  the  maps  are  somewhat 
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roagh  prodnotioiu.  And  are  evidently  intended  to  nve  only  selected  information.  The 
orofrraphioal  map  of  Africa  would  be  improved  by  more  attention  being  paid  to  the 
gro^tion  of  tints  employed.  The  price  is  only  half  a  crown. 

World.  Msyar. 

Meyer’s  geographischer  Hand-Atlas.  Dritte,  nenbearbeitete  nnd  vermehrte 
Auflage.  Leipzig  and  Vienna :  BiUiographischen  Institnts,  1905. 

A  third  and  revised  edition  of  this  atlas.  A  good  index  to  place-names  would 
be  a  valuable  addition. 

World.  8t.  Martin  and  Schrader. 

Atlas  Universal  de  Q^ographie  constmit  d’api%s  lea  sources  orig^ales  et  les 
documents  les  plus  r^conts,  avec  un  texte  analytique.  Ouvrage  commence  par 
M.  Vivien  de  Saint-Martin,  et  continnd  par  Fr.  Shrader.  Sheet  No.  66 :  Airique 
Franqaise,  Fenille  III.  (Madagascar).  Paris:  Hachette  et  Cie.,  [1905].  Price 
2  fr.  each  part.  Pretented  hy  the  Publithert. 

In  addition  to  a  general  map  of  Madagascar,  this  sheet  contains,  as  insets,  the 
central  part  of  the  island,  a  small-scale  map  of  the  French  Somali  coast,  and  a  plan 
of  Reunion.  As  usual,  letterpress  stating  the  authorities  oonneoted  in  its  compilation 
accompanies  the  sheet. 


CHARTS. 


Admiralty  Charts.  Hydrographic  Department,  Admiralty, 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  during 
July  smd  August,  1905.  Presented  by  the  Hydrographic  Department,  Admiralty. 


No.  Inches. 
3506  m  =  2-5 
124  m  =  1-4 
8516  m  =  0-7 
3499  m  =  0  7 
2362  m  =  0-35 
3505  m  =  1-4 
S3  m  =  14 
2714  m  =  2-5 
.3482  m  =  3-8 
1001 

3030 


North  sea : — Aussen  Jade  and  Schillig  road.  2s. 

North  sea,  Netherlands : — Texel.  Is.  6d. 

Norway,  west  coast : — Nord  fiord  to  Indvik  fiord.  2s. 

Sweden,  Norrkoping  bight : — Landsort  to  Haradskar.  2s.  6d. 
Sweden  : — Landsort  to  the  Gulf  of  Bothnia.  2s.  6d. 

Baltic  sea.  Gulf  of  Bothnia: — Khogklnbb  to  Goskhallan.  2s.  6d. 
Germany : — Eckemforder  Bucht  and  Kiel  fiord.  2s. 

Portnral,  west  coast : — Port  Setubal.  Is.  6d. 

Nova  Scotia,  south-east  coast : — Shelburne  harbour.  2«.  fid. 
Africa,  west  coast.  Plans  on  the  west  coast  of  Africa.  Plan 
added : — Dakar. 

Bays  and  anchorages  on  the  sonth  coast  of  Java.  New  Plan  : — 
Chi  Lanteureun  ^y. 


Charts  Oaneall^ 


No. 

CsnoeUed  by 

No. 

124 

Texel. 

/New  chart. 

\  Texel . 

124 

2362 

Landsort  to  the  gulf  of 

INew  chart. 

Bothnia. 

/  Landsort  to  the  gulf  of  Bothnia  .  . 

.  2.362 

33 

Kiel  fiord. 

JNew  chart. 

1,  Eckemforder  Bucht  and  Kiel  fiord 

33 

2714 

Port  Setnbal. 

(New  plan. 

\  Port  Setnbal  . 

.  2714 

(/.  D.  Potter,  Agent.) 


Charts  that  havs  received  Important  Correctiona 

No.  1826,  England  and  Scotland,  west  coasts :— Formby  point  to  Kirkcudbright 
2676,  Scotland,  west  coast:— Loch  Alsh  and  Loch  Dnich.  1607,  England,  east 
coast : — River  Tluunes,  North  Foreland  to  the  Nore.  2484,  England,  east  coast : — 
River  Thames,  London  to  Gravesend.  1610,  England,  east  coast:— North 
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Foreland  to  Oifordneas.  1491,  England,  east  coast: — Harwich  harhonr.  1543, 
England,  east  coast : — Tarmonth  and  Lowestoft  roads.  120,  North  sea : — River 
Schelde,  from  the  sea  to  Antwerp.  2593,  Germany : — Amoland  to  Jade  river. 
3346,  Germany  : — Jade  and  Weser  rivera.  2305,  Norway,  sheet  iii. : — Stav  fiord  to 
Bomsdals  islands.  3101,  Norway : — Atled  to  Batalden,  including  the  entrance 
to  Stav  fiord.  3118,  Norway: — Batalden  to  Vaagsii.  1145,  Norway: — Vaagso 
to  Skorpen.  1146,  Norway: — Bovde  and  adjacent  fiords.  3038,  Norway: — 
Biomsund  to  Kristianaund.  2314,  Norway,  sheet  xii. : — Helgo  to  6oro. .  2315, 
Norway,  sheet  xiii. : — 86r6  to  North  cape.  2316,  Norway,  sheet  xiv, : — North 
cape  to  Tana  fiord.  2317,  Norway,  sheet  xv. : — Tana  fioid  to  Varang^r  fiord. 
2252,  Baltic  sea : — Golf  of  Bothnia.  3503,  Germany,  north  coast : — Gulf  of 
Danzig,  western  port  2835,  Black  sea:— Delta  of  the  Danube.  517,  Central 
America,  east  coast; — ^Porto  ^llo  and  the  adjacent  ccast.  2544,  South  America, 
east  coast : — Rio  de  la  Plata.  1749,  South  America,  east  coast : — Monte  Video  to 
Buenos  Aires.  1325,  Chile: — Gulf  of  Pcfias  to  the  Guaytecas  islands.  650, 
.^rica,  east  coast: — Plans  on  the  e;st  coast  of  Africa,  Innambdn  river,  Kilimaii 
river.  1003,  Africa,  east  coast : — Pungwe  river,  Beira  harbour.  2599,  Red  sea : — 
Jidda,  with  its  approaches.  1419,  Andaman  islands :— Long  island  to  Port 
Blair.  2576,  Borneo: — Sulu  archipelago  and  the  north-east  coast  of  Borneo. 
3449,  China,  east  coast: — Amoy,  outer  harhonr.  1798,  China,  north  coast: — 
Kwang  tung  peninsula.  452,  Japan  : — Yezo  island  with  adjacent  straits  of  Tsu- 
garu.  La  Perouse,  and  Yezo.  2411,  New  Zealand: — Otago  harbour,  from  the 
entrance  to  Dunedin.  2540,  New  Zealand : — Awarua  or  Blnfi*  harbour. 

North  Atlantic.  Tl.S.  Hydrographic  Office. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  November,  1905.  Washington :  U.8. 
Hydrographic  Office,  1905.  Presented  hy  the  U.8.  Hydrographic  Office. 

North  Paeifle.  U.S.  Hydrographio  Office. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  November,  1905.  Washington :  U.S. 
Hydrographic  Office,  1905.  Preeented  hy  the  11.8.  Hydrographic  Office. 


FHOTOOBAFES. 

Fiji  Island.  Paoe. 

Thirty-one  photographs  of  the  Fiji  Islnr.ds,  taken  by  J.  W.  Paoe,  Eiq.  Presented 
by  J.  W.  Pace,  Etq. 

An  excellent  series  of  platinotypes,  carefully  described  and  bound  in  an  album. 

(1  and  2)  Naduruloulou  Rewa  river;  (3  and  4)  House-building,  Kasavu;  (5)  A 
chief’s  house;  (6)  Fijian  women.  Bitiki;  (7)  Food  prepared  for  presentation  to 
chief;  (8)  Village  group,  Kasavu;  (9)  Bu^  scene,  bill  (ountry;  (10)  A  con¬ 
ference,  Baitavu;  (11)  Native  bridge;  (12)  Native  implements  and  weapons; 
(13)  Ratu  Join  Madraiwiwi,  member  of  Le^latnre  Council  of  Fiji;  (14)  Canoes 
on  the  Rewa  river;  (15)  Fijian  man;  (16)  Native  children;  (17)  Fijian  Vnnivola; 
(18)  Native  district  officer,  Naitasiri ;  (19)  Women  making  pottery,  Rewa;  (20) 
District  («urt  house,  Rewa;  (21)  Meke  Baitavu;  (22)  Native  house  wrecked  by 
hurricane;  (23)  Village  scene;  (24)  Koro  Kalobo;  (25)  Village  of  Navuso;  (26) 
Chief’s  house.  Island  of  Ban ;  (27)  'Temple,  Island  of  Ban ;  (28)  Island  of  Munia ; 
(29)  Palms,  Loma  Loma;  (:40)  'Tongan  church,  Loma  Loma;  (31)  Dilo  tree, 
Isl^d  of  Munia. 


173. — It  would  greatly  add  to  the  walua  of  the  ooUeotion  of  Photo- 
graphe  which  hsts  been  eetabliehed  In  the  Map  Boom,  if  sdl  the  Fellows 
of  the  Society  who  hawe  taken  photographs  during  their  travels,  would 
forward  oopiee  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  usefhl  for  reference  if  the  name  of  the  photographer  and  his 
addresw  are  given. 
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*  Denotes  Artiolea  and  Papers.  f  Titles  of  New  Publioations  and  Maps. 
§  Keviews  and  Notices. 


A. 

Abai  river,  Bine  Nile,  266 
.\berdarc  range,  British  E.  Africa,  streams 
from  the,  467 
Abyssinia — 

(ieographical  work  in,  11,  12 
( Isservssioni  meteorologiche  ad  Addis- 
Abeba  ed  A<ldis-Alem  nel  bacino  dell’ 
Uanasli  in  Abissinia :  L.  de  Castro  e 
E.  Cddone,  351 1 

I’aesi  Galla  a  sad  dello  Scioa:  G.  G.  di 
Felizsano,  351 1,  578  f 
Question  d’Ethiopie :  R.  de  Gaix,  351  f 
Rainfall  Onctaations,  and  effects  on  , 
Nile  Flood^  413,  417 
Zonal,  Lao,  Reconnaissance  du  :  U.  Le 
Roux,  116 1 
Achanalt,  Loch — 

Bathymetrical  Survey,  47 
Geology  of,  67  | 

AebavaC  L. :  see  Rio,  M.  E.  I 

Achells,  T.,  Znm  Gedaohtnis  Friedrich  | 
Ratzels,  241 1  | 

Achilty,  ls)ch —  j 

Bathymetrical  Survey,  54 
Geology  and  Biology  of,  68,  69  j 

Acholi  tribe  and  country,  Nile  Province,  i 
486v  488  ' 

Acre — 

Gampaua  del:  A.  Posnansky,  119 f 
Adamana — 

Achatwald  von :  O.  Knntze,  582  f 
Adamawa —  i 

Granite  country  of,  87 
Address  to  the  ^yal  Geographical 
Society,  1905 :  Sir  G.  R.  Markham,  1  * 
Adelaide — 

Memorial  to  Colonel  Light,  the  Founder 
of,  674 

Adelie  Land,  Antarctic,  21 
Adler,  B.,  Die  deatsohe  Kolonie  Riebens- 
dorf  im  Gouvernement  Woronesh,  115 1 
.\dmiralty  Charts,  365 1,  707  ' 

Admiralty  Surveys  daring  1904 :  A.  ; 

Mostyn  Field,  75  *  i 

Adria — 

Fahrten  and  Wanderungen  in  der  ; 
nordlichen  Adria :  L.  Waagen,  113  f 
.£g»an  sea —  { 

Murray’s  Handy  Classical  Maps :  G.  B.  > 
Grundy,  243 1 


Afghanistan — 

Index  to  Survey  of  India  Department 
Map  of,  471 1 
Africa — 

British  Central  Africa  Protectorate. 
Official  Handbook,  116  f 

British  East:  Mombasa  —  Victoria 
(Uganda)  Railway  and  Steamboat 
service,  ^(mrt,  lo6l , .  1 16 1 :  Reports 
from  the  Director  of  Agriculture  on 
the  Government  Farms  at  Nairobi 
ami  Naivasha,  217  §,  351 1 

Cent’-al :  H.  von  Wissmann’s  journeys 
in,  227 :  HyUxUueru*,  the  Forest  Pig 
of  Central  Africa  :  O.  Thomas,  351 1 : 
Salzversorgung  Zentralafrikas :  G. 
M'Uler,  117 1 :  Major  Powell-Cotton’s 
Kj.|>e^tion,  672 

Cheiains  de  Fer  ooloniaux  en  Afrique : 
E.  de  Renty,  236 1 

D’Anville’s  map  of  Africa  and  its 
sources,  M.  Vollkommer  on,  88 

Early  navigation  of  coasts,  4M 

East:  Benadir  e  Africa  Orientale:  K. 
Alamanni,  579 1:  Berichte  tiber  eine 
Keise  nach  Ost  Afrika :  A.  Voeltzkow, 
579 1;  Handbook  for,  1905.. 236  t: 
Propped  Anglo- Abyssinian  Hound- 
ary:  8,  H.  F.  Capenny,  352 1: 
Vocabularies  of  the  Kamba  and 
Kikuyu  Languages  of :  H.  Hindo, 
117  t 

East  Africa  Protectorate,  Agricultural 
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eu  uber  Amphipoden  der  Nordsee :  J. 
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Yertikalen  Temperatnrrerteilang  im 
Weltmeere  nnter  besonderer  Beriick- 
sichtignng  der :  W&rmeleitnng,  Ur- 
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tions  toward  :  J.  W,  Harshberger,  700 1 
Pibor  rirer,  Sudan,  217 
Pigmies — 

Borders  of  Pigmy  Land,  On  the :  R,  B. 
Fisher,  212  §,  236 1 

Prahistorische  Pygmacn :  E.  Schmidt, 
359t 


Piquet,  E.,  Etudes  sur  les  ports  et  zones 
fhknchiw,  701 1 

Pirie,  J.  H.,  Deep-sea  Deposits  of  the 
South  Atlantic  Ocean  and  Weddell  Sea 
6971 

Pirsson,  L.  V.,  Petrography  and  Geology 
of  the  Igneous  Rocks  of  the  Highwo^ 
Mountains,  Montana,  696  4 
Pitcairn  Island — 

Report  (Colonial  Reports) :  R.  T. 
Simons,  456  $,  584 1 

Pittard,  £.,  Contribution  k  I’dtnde  de  la 
formation  des  gorges,  .’185 1 ;  Ethnologie 
de  la  Peuinsnle  des  Balkans,  113 1 
Plants — 

Floristische  Verwandtschaft  zwischen 
dem  tropisohen  Afrika  und  Amcrika : 
A.  Kngler,  700  f 

Light-alworption  of  Plants,  Influcno*  of 
Height  above  Sea-level  on  the,  J. 
Wiesner’s  investig^ations,  4,59 
Plehn,  F.  (Biography) :  H.  Ziemann,241 1 
Pocock,  R.,  Water-colour  panoramas  of 
West  Coast  of  Greenland,  367  t 
Poincar€,  H.,  Rapport  preseute  an  nom  de 
la  Commission  chargdo  du  oontrole 
scieutifique  des  operations  g^odesiques 
de  I’Equateur,  356 1 
Poitou — 

Marais  vendeen :  I’ancien  golfe  de 
Poitou :  A.  Pawlowski,  572 1 
Polar  Exploration,  Schemes  for,  560 
Polis,  P„  Gewitterverteilnng  am  17.  Jnni 
1904  im  Mass-  und  Itheinmbiet,  ,588  t : 
Regenverteilung  am  17,  Juni  1904  im 
Mass-,  Rhein-  und  Wesergcbict,  588 1: 
Warme-  nnd  Niederschlagsverhaltnisse 
der  Rheiiiproviuz,  573 1 
Pomerania — 

Bezieh  ungen  der  vorpommeschen  Stadte 
znr  To}>ographie  und  Geologio  ihrer 
Umgebung :  W.  Deecke,  692 
Port  Florence,  Uganda,  longitude,  493 
Portugal — 

Maps :  Carte  dos  Arredores  de  Lisboa 
(Servi9o  do  Estado  Maior),  589 1 
Position-finder,  new  form  of,  for  adapta¬ 
tion  to  Ships’  Compasses ;  Sir  H.  Grubb, 
358 1 

Positive  Knowledge :  J.  L.  Lobley,  242 1 
Poanansky,  A.,  Campalla  del  Acre,  119 1 
Post,  L.  von,  En  profit  genom  hugsta  Lito- 
rinavallen  p4  sudra  Gotland,  348  f 
Pasta,  B.,  Archssologische  Studien  auf 
Bussischem  Boden,  574 1 
Pourbaix,  V.,  The  Congo  Free  State  and 
African  Civilizatiou,  351 1 
Powell-Cotton,  Major,  Expedition  in 
Central  Africa,  672 
Poyang,  Lake,  China,  72 
Praeger,  R.  L. :  see  Coffey,  G. 

Prager,  M.,  Inseln  im  Nyaasasee,  580 1 
Plain,  D.,  Vegetation  of  the  Districts  of 
Hngli-Howmh  and  the  24-Pergunnabs, 

116t 

Preeoe,  Sir  W.  H.,  Navigation  of  the  Nile. 
287t 
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Geological  Features  of  the  Diamond  | 
Pipes  in  the  Pretoria  District :  H. 
Kynaston  and  A.  L.  Hall,  095 1 
Prenmont,  G.  F.  J.,  Notes  on  the  Geo-  1 
logical  Aspect  of  some  of  the  North-  | 
Eastern  Territotiea  of  the  Congo  Free  i 
State,  694 1  | 

PreuBS,  K.  T.,  Einflusa  der  Natnr  anf  die  j 
Iteligion  in  Mexico  nnd  den  Vereinigt- 
en  Btaaten,  581 1 

Primary  Triangnlntion,  etc..  Results  of : 

8.  8.  Gannett,  690 1  I 

Prineeme  Jliet,  Snr  la  campagne  de  la : 

Prince  A.  de  Monaco,  699 1 
Proot,  J.  M.,HetElbe-Znnds^n£^))ergte, 
:i47t 

Pmdent,  F.,  Cartographic  de  rEspagne, 
234 1 
PruBsin — 

Festschrift  des  Koniglich  Prenssischen 
Btatbtischen  Bnroans  znr  Jahrhun- 
dertfeier  seines  Bestehens :  K  Blenck, 
347 1 

Ptolemy,  Maps  of,  434 
Pniaenx,  P.,  Notion  de  la  figure  de  la  j 
Terre,  de  Thal^  h  Newton,  121 1 
Pullar,  L. :  see  Murray,  8ir  J. 
Pullen-Burry,  B.,  Ethiopia  in  Exile, 
Jamaica  revisited,  239 1 
Pnmpelly,  B.,  Explorations  in  Turkestan, 
234 1 

Pnrehas,  8..  Hakluytus  Posthumus  or 
Purchase  His  Pilgrimes,  360 1, 701  f 
Purdue,  A.  H.,  ou  the  Natural  Mounds  in 
the  United  States,  219 
Puy-de-D6me — 

^cheresse  de  I’^t^  et  de  Panto  mne 
1904  dans  la  r^on  du  Fuy-de-Dome : 
A.  Baldit,  346 1 

PyramuB  (Jihan)  river,  Asiatic  Turkey, 
232 

Pyrenees — 

Chomins  der  fer  tranroyr^ndens,  a  pro- 
poe  des :  Comte  H.  Mgouen,  115 1 
Forlts  dans  les  Pyr^n^,  Devastation 
des :  M.  Gu^not,  692 1 
Meehanismns  der  Enstehnng  der  Re- 
genwolken  am  Nordabhiuige  der 
Pyrenaen  :  —  Marchand,  574  t 
Faso  de  las  Devotas  en  los  Firineoe 
espenoles :  L.  Briet,  348 1 
Rdle  des  charriages  dans  les  Pyrenees 
de  la  Haute-Garonne  et  de  I’Ari&ge : 
L.  Bertrand,  114 1 

Voyage  aux  Pyrenees;  H.  Taine. 
Edited :  W.  Robeitson,  348 1 
Pythees — 

Pitea  di  Msssilea:  G.  V.  Callegari, 

241 1 

Q. 

Queensland — 

Artesian  system  of  Western  Queens¬ 
land  :  C.  J.  R.  Williams,  357 1 
Maritime  Boundary :  Hon.  J.  lionglas, 
357t  ‘  ‘ 


Reminiscences  of  Early  Queensland, 
Tom  Petrie’s,  reiwded  by  his 
Daughter,  213  §,  239 1 
Sapphire  Fields  of  Central  Queens¬ 
land  :  L.  C.  Ball,  584 1 
Queen  Victwia  Land,  Antarctic,  22,  23 
Quelpart,  Island  of :  H.  B.  Hulbert,  693 1 
Quincke,  Q.,  Formation  of  Ice  and  the 
Grain^  Struoture  of  Glaciers,  698 1 

R. 

Raben,  E.,  Weitere  Mitteilungen  fiber 
quantitative  Bestimmungen  von  Stick- 
stoffverbindnngen  und  von  gcloster 
Kieselsanre  im  Meerwasaer,  473 1 
Rabot,  C.,  Distribution  de  la  population 
en  SuMe,  348 1 ;  Ebonlcment  du 
Ravnefjeld,  318  t :  Exploration  g^ 
logiqne  du  Jotnnheim,  348 1 
Rahad  tributary  of  Blue  Nile,  269 
Railways — 

Tropische  Eisenbahnen ;  R.  Wagner,  351 1 
Rainfall — 

Autumn  Rainfall  and  Yield  of  Wheat 
in  England,  W.  N.  Shaw  on.  83 
British  &iiDfall,  1904 :  H.  R.  Mill,  692  f 
Meer  nnd  Begen  :  E.  Brfickner.  699 1 
Rate  of  Fall  of  Rain  at  Seathwaite : 
H.  B.  Mill,  692 1 
Rakas  Tal  Lake.  Tibet,  .388 
Raga  Tsangpo,  Tibet,  ^5 
Rajputans— 

Rajputs  and  the  History  of  Rajpntann  : 
T.  H.  Hendley,  693 1 
Raaon,  E.,  Report  on  Trade  of  New 
i  Hebrides,  697 1 

I  Batsel,  F.,  Glficksinscln  und  Tranme, 
242 1 :  Znm  Ged'achtnis  Friedrich 
I  Ratzels :  T.  Achelis,  241 1 :  Federico 
Ratxels  e  la  sua  opera  g^eograflea :  O. 
Marinelli,  586 1 ;  Zu  Friedrich  Ratzels 
Ged'achtnis,  702  f 

:  Bauchberg,  H.,  Sprachenkarte  von 
Bohmen,  123 1 

Ravenstein,  E.  G.,  remarks  on  the  Ideal 
I  Topographical  Map,  222 ;  obituary  of 
I  F.  Freiherr  von  Richthofen,  679 
:  Bawling,  C.  G.,  Photographs  of  West 
j  Tibet,  368 1 

Beclns,  E.,  obituary  :  P.  Kropotkin,  337 ; 

‘  Universal  Geography.’  letter  from 
I  A.  H.  Keane  on,  468 ;  I^th  of.  Sir  G. 

I  T.  Goldie’s  remarks,  689 
i  B^us,  O.,  Carte  des  cbemins  de  fer, 
j  routes  et  voies  navigables  de  la  France, 

'  244t 

:  Red  Sea — 

Oceanographische  Forsohnngen  im 
Rothen  Meere,  Fortsetznng  der 
Berichte  der  Commission  ffir,  474 1 
I  Reeves,  E.  A.,  Some  Recent  Improvements 
in  Surveying  instruments,  204  * ;  re- 
I  marks  on  “  Preliminary  Report  on 
I  Physical  Observations  conduct^  on  the 

I  National  Antarctio  Expedition,”  658 
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Rofraotion — 

Irdiaohe  Strahlenbrechang  bei  typiachen 
Fonnen  der  Laftdniekverteilang :  J.  ; 
Manrer,  240  t 

Refuel,  A.,  Oataaiatiaohe  Kflatenland  in  , 
Beginn  dea  Jahrea  1904..  115 1 
Regell,  P.,  Bieaen-  and  laergebirge,  < 
572  t  ■  i 

Begnaalt,  — ,  Goan  moyen  de  I'Oaed  ; 
Dra,117t 

Rehwagen,  A.,  Heatiga  Sarinam,  583 1 
Reibia^,  J.,  Fauniatiach-biologiaohe  Un- 
tenaoliangRO  liber  Amphipoden  der 
Nordaee,  700 1 

Reibiach,  P.,  Greataltangaprinzip  der  Erde, 
585  t 

Reid,  H.  F.,  Flow  of  Glaoion  and  their 
Stratification,  585 1  , 

Rein,  J.  J.,  znm  70.  Geburtatage:  II.  | 
Kerp,  580 1 

Reiahauer,  H..  Italieniacho  Siedlunga- 
wciae  im  Gebiete  der  Oatalpon,  113  f 
Rene,  G.,  Kamcrun  and  die  Deatoche 
Ta&daee-Eiaenbahn,  547  $.  580 1 
Renty,  E.  de.  Ghomina  de  Fer  coloniaux 
en  Afriqoe,  236 1 
Renwiok,  1.  P. :  aee  Keltie,  J.  8. 

Roaearcb  Department  of  the  R.G.S..  4 
Reoaoh,  H.,  Fra  KaaQorden  i  Lyngen, 
114t:  Nogle  dale  med  flad  band  af 
faat  Qeld,  115 1 
Reyiewi — 

Africa,  Sonth,  Native  Racea :  G.  W. 
Stow,  661 

Antarctic,  Two  Tean  in  the:  A  B. 
.\.rmitage,  666 

Antardie,  Zwei  Jahre  in  Schncc  and  Eia 
am  Siidpol:  O.  Nordenakjldd  and 
othera,  77 

Aniarttiea,  or  Two  Yean  amongat  the 
loe  of  the  Sonth  Pole:  O.  Nordena* 
jold  and  othera,  77 

Bahama  lalanda.  Edited :  G.  B.  Shat- 
tnek,  445 

Barotaeland,  In  Remoteat :  G.  Harding, 
444 

Bdgiea,  Snmmary  Report  of  the  Voyage 
of  the,  77 

Ben  Nevia,  Twenty  Yean  on:  W.  T. 
Kilgonr,  208 

Britiah  Empire,  Hiatorical  Geography 
of  the :  H.  B.  (George,  82 
Chineoen  and  Tibetanem,  Unter:  A.  \ 
Genachow,,  323  i 

Colnmbna :  Etndea  Gritiqnea  anr  la  vie  I 
do  Colomb  avant  sea  d^nvertee :  H.  j 
Yignand,  448  I 

Golnmbna :  Nnevoa  Autografoa  de  { 
Cristobal  Colon  y  Rehmiones  de 
Ultramar:  Dnqnesa  de  Berwick  y 
de  Alba,  448 

Eiaigen  Sfidena,  Znm  Kontinent  dea: 

E.  von  Drygalaki,  77 
Expedition  nnder  Oommand  of  Captaina 
Lewia  and  Clark,  Hiatory  of :  J.  B.  i 
McMaater,  446 

Far  Eaatem  lYopica :  A  Ireland,  321  | 


Reviewa — onnl  intted. 

Florida,  Narratives  of  the  Career  of 
Hernando  de  Soto  in  the  Conquest 
of.  Edited :  E.  G.  Bonrne,  446 
.  Geographen-Kalender :  H.  Haack,  83 
Geography,  Dodge’s  Elementary  and 
Advano^,  81 

Handelageographie,  Grnndrisa  der :  M. 
Eckert,  80 

Kalahari,  Die :  S.  Paaaarge,  208 
Kamerun  and  die  Deut^e  Tatldaee 
Eisenbahn,  547 

Btanchota,  An  pays  des :  G.  Leoointe,  77 
Mexiqne,  Le, .  an  d4bout  dn  XX* 
Sit-cle :  Prince  R.  Bonaparte  and 
others,  324 

Murray’s  Small  Classical  Atlas :  G.  B. 
Grnndy,  447 

Natnr  and  Arbeit :  A.  Oppel,  80 
Ne^).  Bio,  Estndio  e  Projeeto  sobre 
Navega^M  a  Vapor  do  :  L.  Norza- 
garay-Elioechea,  549 
Neolithic  Dew  Ponds  and  Cattleways : 

A.  J.  and  G.  Hnbbard,  443 
Nile :  Capnt  Nili:  R.  Kandt,  211 
Nordweatenropaiachen  Welthafen :  K. 
Wiedenfeld,  320 

Ocean  Commerce,  Organization  of 
J.  B.  Smith,  552 

Pigmy  Land,  On  the  Borders  of :  R.  B. 
Fisher,  212 

I  Queensland,  Early,  Tom  Petrie’s 
Reminiscences  of,  recorded  by  his 
Daughter,  213 

Rocks,  Rc^-weathering,  and  Soils, 
Treatise  on :  P.  G.  Merrilh  327 
Ssunt  Lawrence  Basin  and  its  Border¬ 
lands  :  8.  E.  Dawson,  548 
Sonth  pole.  Siege  of  the :  H.  R.  Mill, 
665  § 

Spitsbergen,  Early  Voyages  to,  in  the 
Seventeenth  Century :  Sir  Martin 
Conway,  326 

Surveying :  Text-  book  of  Topograph  ical 
and  Gwgrapbical  Surveying  :  C.  F. 
Close,  550 

Tchad,  La  Grande  Bonte  dn :  E. 
Lenfant,  323 

Terre  polaire  australe,  Vera  la:  E. 
Pariset,  77 

Tnnisie  Centrale,  Etnde  gfologiqne  de 
la :  L.  Pervinquifere,  76 
Zanzibar  in  Contemporary  Times  :_R.  N. 
Lyno,  212 
Rhodesia — 

Awemba  tribe  of  North-East  Rhodesia, 
Ethnographical  notes :  F.  H.  Melland, 
353 1 

Development  of  Rhodesia  and  its  Rail¬ 
way  System  :  J.  T.  P.  Heatley,  353  f 
Maps  :  North-East  Rhodesia  (Topo¬ 
graphical  Section,  General  StatT), 
589 1 

Photographs  of  North-East  Rhodesia 
and  the  Zambezi  River  :  A.  L. 
Wallace,  592 1 

Rains  in,  B.  Maclver  on,  453 
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Ricci,  P.  M.,  e  la  sna  opm  geografica  ' 
Bulla  Cina :  A.  Magnagni,  586 1 
Bichardaon,  H. :  $ee  Sinunonda,  A.  T. 
Richter,  E.  (biography) :  A.  Penck,  241  f, 
586 1;  Genni  biografioi:  Q.  Graviai,  \ 
586 1 :  Sncceeaor  to,  at  Graz  University, 
337 

Richthofen,  Baron  F.  von,  on  the  retire¬ 
ment  of  Sir  G.  Markham,  108 ;  obituary : 
E.  G.  Bavenstein,  679 
Ridgeway,  R.,  Birds  of  North  and  Middle 
America:  B.  Ridgeway,  118  f 
Itiebensdorf— 

Dentsehe  Kolonie  Riebensdorf  im 
Gonvernement  Woronesh:  B.  Adler, 
115t 
Rila — 

Dnroh  das  Kilagebirge:  F.  Mcinhard, 
113t 

Bio,  M.  R,  y  L.  Achival,  Geograffa  de 
la  Provincia  de  Cordoba,  589 1,  096 1 
Ripon  falls,  Nile  river,  483 
Ripple-mark,  Origin  and  Growth  of:  H. 
Ayrton,  91  §,  241 1 

Ritchie,  G.  Macl.,  Photographs  of  the 
Drakensberg  Monntains,  Barotaeland, 
and  the  Victoria  Falls,  480 1 
Rivers— 

Biological  Evidence  of  River  Capture : 

D.  w.  Johnson,  700 1 

Examples  of  River-capture  in  France, 

E.  Fournier  on,  213 

River  Study :  G.  D.  Hnbbard,  242  f 
Robert,  E.,  Densite  de  la  population  en 
Bretagne,  328  §,  .573 1;  et  E.  de 
Hartonne.  Ezonrsion  Gdograpbique 
en  Basse  Bretagne,  572 1 
Robertson,  J.  A. :  see  Blair,  E.  H. 
Robertson,  W.,  Taine’s  Voyage  aux 
Pyrenees,  348 1 

Robledo,  L.  M.,  El  Bajo  Urnbambu, 
58:1 1 

Rockhill,  Mr.,on  History  of  Korea’s  Rela¬ 
tions  with  China,  669 
Rooks — 

Rock  Cleavage :  G.  K.  Leith,  698 1 
Treatise  on  Rooks,  Rock-weathering 
and  Soils :  G.  P.  Merrill,  327  § 
Uncharted  Rocks  in  Well-used  Trade 
Routes,  585 1 

Roda  gauge-readings  for  Nile  Flood,  395, 
405 

Rodriguez,  J.  J.,  El  Volcan  de  Agua  y 
la  innndaoidn  de  la  Ciudad  de  Guate¬ 
mala  en  1541 . .583 1 

Rogers,  A.  W.,  Glacial  Periods  in  South 
Africa,  634;  Introduction  to  the  Geo¬ 
logy  of  Cape  Colony,  236 1 :  Passarge’s 
*  Die  Kala^ri,’  208  § 

Romero,  C.,  Mapa  de  la  Republica  del 
Paraguay,  127  t 

Ronaldshay,  Elarl  of,  remarks  on  “Ex¬ 
ploration  in  Asiatic  Turkey,’’  303 
Roque,  A.  B.,  Gontribui^&o  para  o  estudo 
do  clima  do  planalto  de  Mossamedes. 
580 1 

Ross  island,  Antarctic,  24 


Rothang,  J.  G.,  Schnlwandkarte  des 
Erzherzogtums  Osterreich  nnter  der 
Enns,  243 1 

Bowbotbam,  J.  McK.,  Mines  and  Mining 
in  the  Argentine  Republic,  355  f 
Royal  Asiatic  Society,  Journal  of  the 
Bombay  'Branch  of  the.  Centenary 
Memorial  volume,  701 1 
Royal  Geographical  Society — 

Address,  1905 :  Sir  G.  R.  Markham,  1  * 
Anniversary  meeting,  94 
Council,  Report,  97 

Library  and  Map  Department :  Work  of, 

2 ;  A.  PeckovePs  presentation  to,  129 
Medals  and  Awards,  Presentation  of,  94 
Meetings  for  Session  1904-05 . .  94,  232  ; 

Meetings,  Session  1905-06.  .689 
Research  Department,  Work  of,  4 
Royal  Scottish  Geographical  Society, 
Medals  awarded  by,  566 
Boyds,  C.  W.  R ,  Meteorological  Observing 
in  the  Antarctic  Regions,  120 1 
Ruebigga  monntains,  Uganda,  619,  630 
Budler,  F.  W.,  Handbook  to  a  Collection 
of  the  Minerals  of  the  British  Islands, 
470 1 

Rnge,  8.  (Biography) :  H.  Gravelins,  586  f 
Rung,  G.,  Repartition  de  la  Preasion 
atmospheriqne  sur  I’Europe,  572  f 
Rushenyi  country,  Ugauda,  622 
Russell,  I.  C.,  Preliminary  Report  on  the 
Geology  and  Water  Resources  of  Central 
Oregon,  696  f 
Russia  — 

Glaciers  en  Russie  1902  et  1903,  Rapport 
sur  les  Observations  des:  J.  de 
Schokalsky,  574  f 

Hydrographisohen  Forschungen  im 
nbrdlichen  Eismeere:  J.  Herrmann, 
233 1 

Livland,  Das  hentige:  A.  Olinda,  348 1 
Maps :  Hydrographic  Charts,  591 1 
Ravins  et  les  sables  de  la  plaine  Russe : 
A.  WoeikoflT,  574  t 

Russo- Afghan  Frontier  (Map):  E.  Stan¬ 
ford,  244  t 

Russo-Japanese  Treaty,  453 
Ruznmburu  country,  Uganda,  622 
Ryder,  C.  H.  D^  Exploration  and  Survey 
with  the  Tibet  Frontier  Commission, 

I  369 1 :  remarks  on  receiving  Medal,  96 
Rygh,  O.,  Gamle  personnavno  i  Norske 
stedsnavne,  092  t 

S. 

Saffurd,  W.  E.,  Our  Smallest  Possession  — 
Gnam,  584 1 :  Useful  plants  of  the 
Island  of  Guam,  356 1 
Sahara — 

Algerian  Sahara,  E.  F.  Gautier's  Re¬ 
searches,  86 

GarboniGre  moyen  et  sup^rieure  dans  le 
Sahara,  Presence  du  :  E.  Hang,  353  f 
Doui  Menia  et  Onlcd  Djerir  vers  le 
Sahel,  Une  harka  des:  L.  Mercier, 
580 1 
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Exploratiou  in  the,  K.  F.  Gautier’s, 
670 

Geographical  work  in,  10 
Regions  Toloaiii(^ues  traverse  par  la 
Mission  Baharienne:  F.  Fourean  et 
L.  G«ntil,353t 

Roches  cristallines  rapportees  par  la 
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